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ABSTRACT 

We present results from a study of optically emitting Supernova Remnants (SNRs) in six 
nearby galaxies (NGC2403, NGC3077, NGC4214, NGC4395, NGC4449 and NGC5204) 
based on deep narrow band Ha and [S II] images as well as spectroscopic observations. The 
SNR classification was based on the detected sources that fulfill the well-established emission 
line flux criterion of [S Il]/Ha> 0.4. This study revealed ^400 photometric SNRs down to a 
limiting Ha flux of 10 -15 erg sec -1 cm~ 2 . Spectroscopic observations confirmed the shock- 
excited nature of 56 out of the 96 sources with ([S ll]/Ha) p hot > 0.3 (our limit for an SNR 
classification) for which we obtained spectra. 1 1 more sources were spectroscopically identi- 
fied as SNRs although their photometric [S Il]/Ha ratio was below 0.3. We discuss the prop- 
erties of the optically-detected SNRs in our sample for different types of galaxies and hence 
different environments, in order to address their connection with the surrounding interstellar 
medium. We find that there is a difference in [N Il]/Ha line ratios of the SNR populations 
between different types of galaxies which indicates that this happens due to metallicity. We 
cross-correlate parameters of the optically detected SNRs ([S Il]/Ha ratio, luminosity) with 
parameters of coincident X- ray emitting SNRs, resulted from our previous studies in the same 
sample of galaxies, in order to understand their evolution and investigate possible selection 
effects. We do not find a correlation between their Ha and X-ray luminosities, which we at- 
tribute to the presence of material in a wide range of temperatures. We also find evidence for 
a linear relation between the number of luminous optical SNRs (10 37 erg sec -1 ) and SFR in 
our sample of galaxies. 

Key words: ISM: supernova remnants - galaxies: star formation 



1 INTRODUCTION 

Supernova Remnants (SNRs) inject the predominant fraction of 
mechanical energy that heats and shapes the Interstellar Medium 
(ISM) since the generated shock waves are responsible for the com- 
pression, acceleration and excitation of their surrounding medium. 
At the same time they replenish the ISM with heavy elements 
formed during the evolution of massive stars while when immersed 
in molecular clouds the compression may trigger formation of the 
next generation of stars. SNRs can yield significant information on 
the global properties of a g alaxy's ISM such a s its density, temper- 
ature or composition (e.g. lBlair & Long|2004l) . Furthermore, being 
the endpoints of core-collapse massive stars (M > 8Mq) they can 
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be used as proxies for measurements o f massive star format ion rate 
(SFR) and studies of stellar evolution l iCondon & Yinf l990). 

Detecting large samples of SNRs in a multi-wavelength con- 
text can provide several key aspects of the physical processes taking 
place during their evolution. For example, the blast waves of newly 
formed SNRs can heat the material behind the shock front to tem- 
peratures up to 10 8 K producing thermal X-rays. Synchrotron radi- 
ation in radio wavelengths is produced at the vicinity of the shock 
as well as from the cooling regions behind the shock front, owing 
to re lativistic elec t rons gyrating in the mag netic field of the SNRs 
(e.g. |Dickel 1999; Ch arles & Seward ll995). Optical filaments are 
signs of older SNRs since they form in the cooling regions behind 
the shock (i.e. lStupar & Parkerll2009h producing shock-heated col- 
lisionally ionized species (such as [S II], [O III] or Ha recombina- 
tion lines). Therefore, multi- wavelength studies (optical, radio, X- 
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rays, infrared) can surmount possible selection effects inherent in 
'monochromatic' samples of SNRs and provide a more complete 
picture of their nature and evolution as well as their interplay with 
the ISM and their correlation with star forming activity. 

About 274 SNRs detected in different wavebands are known 
in our Ga l axy, a comprehensive catalogue of which is presented 
in iGreenl fcOOaY A large number of the m has been s tudied in 
detail in various wavebands (e. g. radio: IGreenl 12003; opti cal: 



iBoumis et all 12002. 2005. 



rays: 



Reynolds et ai]|2009l ; 



2009; Fesen & Milisavljevic 2010; X 



Slane et al 1 120021 : infrared: Reach et al. 



120061) providing significant information on the properties of indi- 
vidual objects and SNR physics. However these studies are im- 
peded by distance uncertainties and Galactic absorption, hamper- 
ing the investigation of SNRs in a wide variety of environments. 
On the other hand extragalactic studies of SNRs offer several ad- 
vantages: they can be achieved in determined distances with much 
fewer observations while they cover a broader range of metallicities 
and ISM parameters than our Galaxy, giving us a more complete 
picture of the SNR population parameters. 

Numerous studies of extragala ctic SNRs have been con- 
ducted since the pioneering work of Mat hewson & Clarkd l fl973T) 
on the Magellanic Clouds. The availability of sensitive, high- 
resolution observations in the radio and X-ray bands have allowed 
the system atic investigation of ex t ragalactic SNRs in these wave- 
bands (e.g. ILeonidaki et al.ll20ld : lLong et alj|20ld : iPannuti et aT] 
120071 ; iGhavamian et alj|2005h~ However, since the first studies in 
a small sample of ne arby galaxies (e.g. iMatonick & Fesen] 1 19971 : 
iMatonick et al.|[l997h there have not been any systematic pursuits 
of the optical populations of extragalactic SNRs. 

The availability of sensitive wide-field imagers and spectro- 
graphs allow us to greatly extend these initial efforts to a larger 
set of galaxies, while probing fainter SNRs populations. We have 
embarked in an extensive multi-wavelength investigation of the 
SNR populations in six nearby galaxies (NGC 2403, NGC 3077, 
NGC4214, NGC 4395, NGC 4449 and NGC 5204), involving op- 
tical and X-ray data. These gala xies are selected from the Third 
Catalog of Bright Galaxies (RC3; lde Vaucouleurs et aljl995h to be 
(a) late type (T > 4; Hubble type), (b) close (^5 Mpc) in order to 
minimize source confusion, (c) at low inclination ^ 60°) in order 
to minimize internal extinction and projection effects, and (d) be 
above the Galactic plane {\b\ > 20°). The properties of the galaxies 
in our sample are presented in Table 1 while a list o f previous multi- 
wavel ength SNR surveys are presented in §2 of ILeonidaki et al] 
j2010l) . 

From the pool of objects drawn from these selection criteria, 
we selected galaxies that have Chandra archival data with exposure 
times long enough to achieve a uniform detection limit of 10 36 erg 
s ~~ 1 . We opted to focus on Chandra data owing to its superior spatial 
resolution which allows the detection of faint sources in crowded 
environments and therefore can provide the most unbiased sam- 
ple to be correlated with the optical data. This X-ray investigation 
revealed 37 thermal X-ray SNRs (based on their spectra or hard- 
ness ratio colours), 30 of which were new discoveries. In many 
cases, the X-ray classification was confirmed based on counterparts 
with SNRs identified in other wavelengths. We found that X-ray se- 
lected SNRs in irregular galaxies appear to be more luminous than 
those in spirals due to the lower metallicities and therefore more 
massive progenitor stars of irregular galaxies or the higher local 
densities of the interstellar medium. A comparison of the numbers 
of observed luminous X-ray-selected SNRs with those expected 
based on the luminosity functions of X-ray SNRs in the Magel- 
lanic Clouds and M33 suggested different luminosity distributions 



between the SNRs in spiral and irregular galaxies with the latter 
tending to have flatter distri butions. These results are presented in 
the first paper of this series (Leonidaki et al. 2010, hereafter Paper 
I). 

In this paper we present a detailed optical spectro-photometric 
study of the SNR populations in this sample of galaxies. The op- 
tical identification of S NRs is based on the elevated [S II]/Hq ra- 
tio (^ 0.4), pioneered bv lMafhewson & Clarke] jl973l) . The outline 
of this paper is as follows: In §2, we describe the observations, in- 
cluding data reduction and techniques used for source detection and 
photometry. In §3, we describe the long-slit and multi-slit spectro- 
scopic observations, while in §4 we give the SNR classification cri- 
teria as well as aggregate results of the detected SNRs in our sample 
of galaxies. In §5 we discuss the results of our spectro-photometric 
investigation. Finally, in §6 we present the conclusions of this work. 



2 IMAGING 
2.1 Observations 

Optical images were obtained with the 1.3m (f/7.7) Ritchey- 
Chretien telescope at Skinakas Observatory on June 6-12, 2008 
and Nov 16-18, 2009. A 2048 x 2048 ANDOR Tech CCD was 
used which has a 9.6' x 9.6' field of view and an image scale of 
0.28" per pixel. Apart from Nov 18 2009, all the other observing 
nights were photometric with seeing conditions ranging between 
1.3"-2.5". The observations were performed with the narrow band 
Ha + [N II], [S II] and [O III] filters. Broadband continuum filters 
in red and blue were used to subtract the continuum from the Ha+ 
[N II], [S II] and [O III] images respectively. The continuum filters 
used for the observations are centered on line-free regions of the 
spectra in order to avoid strong SNR emission lines to pass. The 
interference filter characteristics are listed in Table 2. 

The exposure time was 3600 sec for each Ha + [N II] filter ex- 
posure, 7200 sec for each [S II] filter exposure and 300 sec for the 
exposures through the continuum filters. The airmass of the galax- 
ies during observations ranged between 1.06 and 1.87. In the case 
of NGC 2403, the 9.6' CCD field of view did not cover the whole 
D2jQ area of the galaxy, therefore we obtained a 2x2 mosaic. We 
did not observe NGC 2403 and NGC 4395 through [O III] or contin- 
uum blue filters owing to weather conditions. Bias frames and well- 
exposed twilight flats were taken on eac h run as well as sp ectro- 
photometric standard stars from the list of lHamuv et alj i 19921) . 



2.2 Data Reduction 

The data reduction was performed using the IRAF V2. 14 packagfl 
All images were bias-subtracted and flat-field corrected while the 
data sets of each filter for each galaxy were median-combined in 
order to reject the cosmic rays. Star-free areas outside the body of 
the galaxies were selected in Ha+ [N II], [S II], [O III] and contin- 
uum images in order to subtract the sky background and obtain just 
the light from each galaxy. 

The sky-background subtracted images were aligned to a ref- 
erence image for each galaxy (e.g. continuum red for Ha+ [N II] 
and [S II], continuum blue for [O III]) and as trome trie ally cali- 
brated using the USNO-B1.0 Catalog or SDSS Data Release 7. For 



The D25 area is denned as the optical isophote at the B-band surface 
brightness of 25 mag arcsec - 2 
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each galaxy's Ha+ [N II], [S II] and continuum red images, we 
selected an adequate number (8-10) of the same faint stars (~15- 
20 mag) for which we calculated their (Ha+ [N Il]/cont red) and 
([S Il]/cont red) ratios. The mean value of those ratios were used 
to create normalized-continuum red images for Ha+ [N II] and 
[S II] images, respectively. We then subtracted the corresponding 
normalized-continuum red images from the Ha+ [N II], [S II] im- 
ages in order to eliminate the star-light continuum. We did not fol- 
low the same procedure for the [O III] images since they were 
used only for visual examination of each source's [O III] emis- 
sion. The continuum-subtracted Ha + [N II] and [S II] images were 
flux calibrated, using several spectrophotometric standard stars ob- 
served each night and reduced the same way as the galaxy im- 
ages. We note that the used intereference Ha + [N II] filter in- 
cludes the [N II] 6548 A and 6584 A lines. In order to estimate 
the net Ha flux-calibrated images of our galaxies, we corrected for 
the [N II] contamination using the [N II](AA 6548, 6584)/Ha ra- 
tios from integrated sp ectroscopy of the galaxies from the work of 
iKennicutt etall feood) . 



2.3 Source Detection 

Sources present considerably higher S/N in the Ha than in the [S 
II] images therefore we searched for sources in the continuum- 
subtracted, flux calibrated Ha data sets of each g alaxy, using the 
Sextractor V2.5.0 package dBertin &~A rnouts 1996). Our goal is to 
identify faint nebulae in relatively isolated regions as well as to sep- 
arate possible SNRs from Hll or diffuse emission regions. Since 
Sextractor was used only for detection, the main parameters we 
adjusted are the following: a) detection threshold set to 1.3-3.5 a 
above background, b) minimum number of pixels for a detection to 
be triggered between 3 to 7 for different galaxies, c) a background 
mesh size of 6-10 pixels in order to detect faint sources and account 
for local variations of the background within the galaxies. All the 
above parameters were adjusted for each galaxy depending on its 
background and the detection efficiency of faint sources. 

The non-uniform Ha background and diffuse emission within 
the galaxies did not allow us to base the source detection solely on 
the Sextractor output. For that reason, the results of the Sextrac- 
tor run for each of the continuum-subtracted, flux-calibrated Ha 
images were visually inspected in order to discard local maxima 
of Ha background or spurious sources associated with bad pixels, 
and then were used to create source lists. In the case of NGC 2403, 
the fourth frame of the mosaic was observed at a non-photometric 
night (November 18, 2009) therefore we excluded it from the data 
analysis procedure. The source detection for NGC 2403 was per- 
formed individually on each of the three frames of the galaxy mo- 
saic. The detection results from each mosaic were then combined in 
order to form the final list of sources in NGC 2403. Each source list 
was overlaid on the relevant continuum red image of each galaxy 
in order to eliminate any obvious star-like objects. Since SNRs are 
identified on the basis of strong [S II] emission, we visually in- 
spected the significance of the sources on the relevant continuum- 
subtracted, flux-calibrated [S II] images. The final source list was 
defined on the basis of clear detection of sources in both Ha and 
[S II] images. We note that we opted to use the individual Ha and 
[S II] images (rather than the [S Il]/Ha ratio images) for source 
detection since they tend to be less noisy. 



2.4 Photometry 

We used the apphot package in IRAF in order to perform photom- 
etry of the sources identified on the continuum-subtracted, flux- 
calibrated Ha and [S II] images. In the case of NGC 2403, we cre- 
ated a final list from each mosaic frame and performed photometry 
on each source in every frame that it was observed. The final photo- 
metric parameters for each source in NGC 2403 were derived from 
the mean value of the parameters in each frame. We used source 
apertures with diameter set to 8-10 pixels (which corresponds to 
~2"-3") and physical scales of ~32 to ~66 pc for the closest and 
most distant galaxy, respectively. These apertures were chosen to 
cover most of the source's flux in both the Ha and [S II] images 
(taking into account the seeing conditions of 1.3" - 2.5") while 
taking care not to encompass other neighbouring sources or dif- 
fuse emission. The local background for each source was measured 
from appropriate annuli of typical sizes of 10 pixels (~3"). In some 
special cases with highly non-uniform background, the local back- 
ground was measured from a neighbouring region. We note that 
accurate photometry depends strongly on the selected background 
area, especially in cases of sources embedded in large filaments or 
regions with enhanced diffuse emission. From measurements for 
different background regions we find a typical uncertainty on the 
flux of 40% stemming from the background selection. This uncer- 
tainty is minimized in the case of [S II] images due to the very low 
background and the point-like nature of most sources. Extinction 
correction was not applied on the Ha, [S II] fluxes since no H/3 
observations were obtained for the galaxies in our sample. 

We calculated variance maps by applying error propagation to 
the error map of the initial bias-subtracted, flat-fielded combined 
images (including readout noise, gain etc). In this calculation we 
accounted for all the analysis steps taken from the derivation of the 
fluxed images (continuum-subtraction, flux calibration). The Ha 
and [S II] flux errors were estimated by calculating the square root 
of the measured sum of the variance map within the aperture of 
each source. The [S Il]/Ha ratio errors were calculated through 
standard error propagation. 

Based on the photometric properties of the detected sources, 
we calculated the [S Il]/Ha flux ratio of the final source list in 
each galaxy. In order to further examine whether the correction 
we applied for the [N II] contaminatio n (based on the integrated 
[N Il]/Ha ratios of lKennicutt et alj20o3) in the flux-calibrated Ha 
images is appropriate and thus inspect the validity of the measured 
Ha fluxes and [S Il]/Ha ratios, we used the spectroscopic [N Il]/Ha 
ratios of our spectroscopically-observed SNRs (see §3). From the 
histogram of the spectroscopic [N Il]/Ha ratios of our SNR sample 
(Fig. 1) we see that they form two distinct loci: irregular galaxies 
(apart from NGC 3077) extend to lower [N Il]/Ha ratios than spiral 
galaxies, probably owing to differences in their metallicities (§5.2). 
This led us to redefine our [N Il]/Ha correction factor to the me- 
dian values of the SNRs in NGC 2403 + NGC 3077 and the rest of 
the irregular galaxies and correct accordingly the Ha fluxes and [S 
Il]/Ha ratios of the detected sources. 

Distinct sources with strong emission in both continuum- 
subtracted, flux-calibrated Ha and [S II] images that present ([S 
U]/Ha) p hot > 0.4 (within their errorbars) are considered photo- 
metric SNRs. We also include sources with 0.3 < ([S U]fHa) p hot 
< 0.4 which are well possible to belong to the SNR regime since 
photometry can result in many cases to ambiguous [S Il]/Ha ra- 
tios, especially for sources embedded in diffuse emission or near 
Hll regions. 

In Tables 3-8 we present the photometric properties of the 
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photometric SNRs in each galaxy while in Table 9 (available at 
the electronic version) we present the photometric properties of 
all spectroscopically-observed sources which were not identified as 
SNRs (([S II]/Ha) sP ec < 0.4). In Column 1 we give the source ID, 
in Columns 2 and 3 the Right Accension and Declination (J2000) 
of each photometric SNR, in Column 4 the radius in pixels used 
for the source aperture on which the photometry was performed, 
in Columns 5 and 6 the inner and outer radius of the annulus used 
for background subtraction (sources for which the background was 
measured from a nearby region are indicated as ext), in Columns 
7 and 8 their photometric, non-extinction corrected Ha and [S II] 
fluxes respectively and in Column 9 their ([S ll]/Ha) p hot ratio. 
In Column 10 we indicate whether there is available spectrum (M 
and 5 for Mayall and Skinakas telescopes respectively) and in Col- 
umn 1 1 their classification based on the criteria mentioned in §4. 
In some cases of large filaments the imaging resulted in multiple 
detections. In these cases it is not possible to distinguish between a 
single or multiple SNRs. These sources are indicated as LBZXX- 
Y in the relevant tables. Each Table is separated for clarity into 
three frames: the first frame with spectroscopically-verified SNRs, 
the second frame with sources with ([S Il]/Ha) p h ot > 0.4 within 
their errorbars and the third frame with sources presenting 0.3 < 
([S nyUa)p hot < 0.4 (within their errorbars). 



3 SPECTROSCOPY 

Spectroscopic observations are the only way to unambiguously ver- 
ify the shock-heated nature of these sources and therefore classify 
them as SNRs (([S Il]/Ha) spec ^ 0.4). They can be used to obtain 
accurate emission line ratios that provide physical information (e.g. 
electron density, shock velocities) while inspecting the accuracy of 
the photometric parameters. 

The spectroscopically-observed sources were selected based 
on: a) their ([S U]fHa) p hot ratio, b) their strong S/N and c) the 
physical parameters of the multi-slit masks. We also opted to ob- 
tain spectra for a few additional sources in each galaxy with ([S 
ll][Ha)phot 0.3 in order to investigate any systematic effects in 
the [S Il]/Ha photometric ratios. 

The spectroscopic observations were obtained during the 
course of 2 observing runs: 4 nights (long-slit spectra) at the 1.3m 
Skinakas telescope in Crete, Greece and 4 nights (multi-slit spectra) 
at the 4m Mayall telescope, Kitt Peak, Arizona, USA. 



3.1 Multi-slit observations with the 4m Mayall telescope 

Multi-slit spectra were obtained with the 4m Mayall telescope at 
Kitt Peak on May 3-6, 2010. We used the 5' x 5' T2KB CCD 
detector and the BL420 600 lines mm -1 grating at the 1st order, 
centered at 6000 A. This setup gives a spectral coverage of 2300 
A with a spectral resolution of 3.8 A which allows the separation 
of the Ha from the [N II] doublet and the measurements of the 
individual lines of the [S II] doublet. 

Each slitlet was 2.5" wide and included most of the source 
light given the seeing conditions (1.2"-1.5"), without significantly 
degrading the spectral resolution. The slit length was between 4"- 
5" which allowed the subtraction of the local diffuse background. 
The weather conditions provided photometric nights while the ex- 
posure time per mask varied between 2100-3600 sec, depending on 
the brightness of the targets and the time constraints. Bias-frames, 
comparison lamp exposures, projector flats and spectrophotometric 



standard stars were observed each night for CCD, wavelength and 
flux calibrations. 



3.2 Long-slit observations with the 1.3m Skinakas telescope 

Long-slit spectra of individual objects were obtained with the 1.3m 
telescope at Skinakas Observatory on May 25-28, 2009. A 1302 
line mm -1 grating, blazed at 5500 A, was used with the 2000 x 
800 SITe CCD, giving a spectral coverage of 4700-6700 A (dis- 
persion of ~ 1 A/pixel) and a spectral resolution of ~6 A and ~4 
A (FWHM) in the blue and red wavelenghths respectively. The slit 
we used has a width of 6.3", including most of the source light 
(given the seeing conditions of 1.3"-1.8"), while its length of 7.8' 
allowed for background subtraction. In all cases the slit was ori- 
ented in the north-south direction. Since the faintness of our target 
nebulae makes the positioning of the slit a hard task, we positioned 
each slit on the required targets by offseting from a field star. We 
opted to observe sources outside regions of strong diffuse emission 
or crowded fields in order to position them accurately in the slit 
and be able to subtract their background with better precision and 
accurately. The slit centres and the exposure times for each slit are 
presented in Table 3. The nights were all photometric. Spectropho- 
tometric flux standard stars were observed each night as well as 
calibration frames consisted of biases, twilight flats and compari- 
son lamp exposures. 

3.3 Reduction of spectra 

The IRAF package was used for the standard data reduction as well 
as for the extraction of flux-calibrated spectra. The slit length in 
each case allowed the subtraction of the local diffuse background. 
In cases where the extraction of multiple spectra along the slit was 
difficult due to extended sources embedded in diffuse regions, we 
defined the spectrum extraction by comparing the spatial dimen- 
sion of the spectrum with the photometric images. In the case of 
long-slit spectroscopy, the centre of the slit for each observation 
was chosen so that more than one targets to be included in each 
spectrum. Line measurements were performed by fitting Gaussians 
to the spectra. 

In Table 11 (available at the electronic version) we give the 
absorbed (F) and extinction-corrected (I) emission line fluxes of 
all spectroscopically-observed SNRs (([S Il]/Ha) spec 0.4) in our 
sample of galaxies. The presented emission line fluxes are nor- 
malized to F(Hq)=100 and I(Ha)=100 respectively. We also give 
the signal-to-noise (S/N) ratio of the quoted fluxes which was esti- 
mated based on the spectral counts of the emission lines and their 
relevant background. Lines for which no values are given were not 
detected. 

Tables 12-13 (Table 13 is available at the electronic version) 
present the emission line parameters of the spectroscopically ob- 
served sources of our sample with (([S Il]/Ha) spec ^ 0.4 and (([S 
Il]/Ha) spec < 0.4 respectively. Cols 1 and 2 present the galaxy and 
the ID of the source respectively. Column 3 gives the absolute, ex- 
tinction corrected F(Ha) in units of 10~ 14 erg s _1 cm -2 . In Col- 
umn 4 we give the extinction c(H/3), Column 5 gives the colour 
excess E(B- V) using the "standard" re ddening law E(B-V)~0.77c 
with R=3. 1 ( Ost erbrock & Ferlana2006l) , while Column 6 presents 
the unabsorbed Ha/H/3 ratios. The remaining columns present 
various emission line ratios derived from the relevant extinction- 
corrected emission line fluxes (when H/3 line was detected), oth- 
erwise from the absorbed emission line fluxes. The extinction- 
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corrected emission line fluxes were normalized to the Ha emis- 
sion line and were estimate d using the R=3.1 reddening curve 
dOsterbrock & Ferlandl2006h . All errors were calculated through 
standard error propagation. 

In Fig. 2 we present the individual, zoomed-in display of the 
67 spectroscopically-observed SNRs (SNRs in Tables 3-8) over the 
Ha image of each galaxy in order to show their distinct morphology 
where possible. The images cover and area of 30" x 30" while the 
arrows point at the SNRs. In Fig. 3 we show representative spec- 
tra of three spectroscopically-verified SNRs (at low, medium and 
high resolution) while the electronic version presents the extracted 
spectra of all spectroscopically-observed SNRs. 



4 RESULTS AND SNR CLASSIFICATION 

Overall, a large number of sources (269) were detected 
with ([S n]Ka) p hot >0.4 while 138 more present 0.3<([S 
ll]/Ha) p hot <0.4. 134 sources were spectroscopically observed 
with the 1.3m Skinakas and 4m Mayall telescopes, resulting in 
a total of 67 sources identified as SNRs (12 in NGC2403, 6 in 
NGC3077, 18 in NGC4214, 6 in NGC4395, 18 in NGC4449 
and 7 in NGC5204). This number of spectroscopically observed 
sources does not include only objects with ([S Il]/Ha) p ( lot >0.3 
(our limit for an SNR classification) but also sources with ratio be- 
low that limit in order to investigate any systematic effects in the [S 
Il]/Ha photometric ratios (for an aggregate view, see Table 14). 

On the basis of these results, we divide our optically-selected 
SNRs into the following types: 1) SNRs, 2) candidate SNRs, and 3) 
probable candidate SNRs. As SNRs we consider all spectroscopi- 
cally observed sources with ([S Il]/Ha) spec flux ratio 0.4 within 
their error-bars. We consider as candidate SNRs all sources with 
([S Il]/Ha)ph ot ^ 0.4 (within their error-bars) but with no available 
spectra. As probable candidate SNRs we consider sources with 0.3 
< ([S ll]fHa)phot < 0.4 within their error-bars (see §2.4 for de- 
tails). This diagnostic tool ([S Il]/Ha>0.4) has been proven to dif- 
ferentiate shock excited processes occuring in SNRs from photo- 
ionised nebulae (Hll regions or planetary nebulae). This is because 
in the case of SNRs, most of the sulfur content in the cooling re- 
gions behind the shock front are in the form of S + and their col- 
lisional excitation yield to enhanced [S Il]/Ha ratio. In typical Hll 
regions, S ++ ions are mainly present due to strong photo-ionisation 
and therefore the [S Il]/Ha ratio is expected to be generally lower 
than 0.4. Additional forbidden lines (e.g. [O I] 6300 A or [O III] 
4959, 5007 A) or enhanced [N Il]/Ha ratios with respect to Hll re- 
gions, can be used as evidence for shock-heating mechanisms and 
therefore verify the nature of sources as SNRs. 

In Table 14 we present the census of the SNRs in our sample 
of galaxies and the success rates in the photometric SNR classifi- 
cation. In Column 1, we split the ([S Il]/Ha) p h ot ratios into three 
categories: >0.4 (candidate SNRs), 0.3 - 0.4 (probable candidate 
SNRs) and <0.3. In Column 2 we present the number of the pho- 
tomeric sources that were detected in each category (within the 
error-bars). In Column 3 we give the number of photometric SNRs 
presented in Tables 3-8. These numbers result from the detected 
SNRs (Column 2) if we subtract the spectroscopically observed, 
non-SNRs (Column 4 minus Column 5). In the case of <0.3 for this 
column, we included only the sources that were spectroscopically 
verified as SNRs. In Column 4 we give the number of spectroscop- 
ically observed sources while in Column 5 we present the number 
of sources that were spectroscopically verified as SNRs. Finally, 



in Column 6 we give the percentage of the photometric SNRs that 
were spectroscopically confirmed as SNRs (success rate in SNRs). 



4.1 Individual objects 

Below we present notable cases of sources for each galaxy: 
NGC2403: LBZ6, LBZ95: These two sources are located within 
a larger complex of nebulosity (Fig. 4a, small circles) and present 
([S Il]/Ha) p ;i i 0.63 and 0.42 respectively. LBZ 6 was also spectro- 
scopically observed to have ([S Il]/Ha) spec = 0.61. lMatonick et all 
(1997) photometrically identified the whole region as one SNR 
(SNR-15). This is most likely due to the fact that their SNR iden- 
tification is based on the [S Il]/Ha ratio images which tend to be 
more noisy than the individual Ha and [S II] images. For compar- 
ison, we performed photometry on the the whole area (large circle 
in Fig. 4a) and resulted to ([S Il]/Ha) p h ot ~0.41. However, in our 
images this area is clearly split in several individual sources with 
large values of ([S Il]/Ha) p ; lot , suggesting that it is most likely an 
SNR complex. 

LBZ1: We performed photometry on the whole region of this arc- 
like source (circle in Fig. 4b). However, the spectroscopy was per- 
formed on the edge of the arc as can be seen from the slit in Fig. 
4b. 

LBZ12: This stellar-like source was photometrically identified as 
an SNR and stands besides an arc (Fig. 4c). The combination 
of the two objects w as photometrically identified as SNR-32 by 
Matonick et al. ( 1997). However, the placemenet of the slit helped 
us to further investigate the nature of this region (see Fig. 4c). The 
left edge of the slit falls on our photometrically-detected LBZ 12 
which has ([S Il]/Ha) spec = 0.43. The right edge of the slit cov- 
ers part of the arc with ([S Il]/Ha) spec = 0.23 indicating that it is 
not a shock-excited region. We also calculated the integrated ([S 
Il]/Ha) spec for the entire object in order to compare our results 
with those of Matonic k et al.l Jl997l) . W e find a ratio of 0.30, po ssi- 
bly consistent with the classification of iMatonick et alj J 19971) for 
the entire region. Therefore, we suggest that only the stellar-like 
source (LBZ 12) is an SNR while the arc is part of an Hll region. 
NGC 4214:LSZ5: The photometry of this source was performed on 
a considerably smaller area than that used to extract the spectrum. 
However the latter does not show any peaks along the spatial direc- 
tion that would allow us to extract spectra for individual regions. 
LBZ87: This source is located in the vicinity of a large Hll region. 
The area presents enhanced diffuse emission over the Ha image, 
preventing its detection by Sextractor as a discrete source. How- 
ever, we opted to perform photometry because the [S II] emission 
of the particular source is distinct and bright while it is already 
known X-ray, radio and optical SNR (see Table 18). Its measured 
([S U]fHa) p hot ratio (=0.36) allows us to include it in the final list 
of photometric SNRs (Table 5). 

NGC4449:LSZ6: The slit was placed along the source and spec- 
troscopy revealed the existence of two peaks in the overall spectrum 
of the source. We examined the detected source in the Ha image of 
the galaxy (Fig. 2) and indeed the presence of two lobes is unequiv- 
ocal. We opted to present the properties and spectra for both regions 
(LBZ 6a-LBZ 6b) but nonetheless we consider it as one source. 
NGC 5204: LBZ 16: This source stands beside a very bright Hll 
region and for that reason it was not detected by Sextractor. How- 
ever, we performed photometry on the source which resulted to ([S 
ll]fRa) p hot = 0.91. This rat io (>0.4) as well as the fact it is an 
already-known optical SNR (Matonick & Fesen 1997) allows us to 
include the source in the final list of our photometric SNRs. 
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4.2 Physical parameters 

The photometric investigation revealed a large number of pho- 
tometric SNRs (418; see Tables 3-8, Table 14) in our sample of 
galaxies reaching Ha and [S II] fluxes as low as ~1.2x 10 5 and 
~7x 10 -16 erg sec -1 cm -2 respectively. In Fig. 5 we plot the ([S 
li]fHa)phot ratio of all photometric SNRs ([S n]/Ha phot >0.3 
within their error-bars) in our sample of galaxies against their 
photometric Ha flux. The vast majority of the SNRs, apart from 
those in NGC2403, have fluxes between 3xl0~ 15 and 3xl0" 14 
erg sec -1 cm -2 . On the other hand, the majority of the SNRs in 
NGC2403 have fluxes between 1 x 10" 14 and 6x 10~ 14 erg sec" 1 
cm -2 , almost half order of magnitude brighter than the mean flux 
value of the SNRs in the other galaxies of our sample. This is 
consistent, within the p hotometric error s , wit h the sensitivity limit 
of the SNR survey of iMatonick et alj d 19971) performed with a 
similar telescope. The difference in the sensitivity limits between 
NGC 2403 and the other galaxies is most likely due to the stronger 
an d non-unifom diffus e emission in this galaxy. As pointed out 
by IPannuti et al.1 d2007l) optical surveys are not very sensitive in 
identifying SNRs in these environments. 

We also derived the electron densities of the 67 spectroscop- 
ically observed SNRs based on their [S II](6716)/ [S II](6731) ra- 
tios (see Table 12) which is a good indicator of electron density 
dOsterbrock & Ferlandll2006h . We used the temden task of the neb- 
ular package in IRAF softwarfl assuming a temperature of 10 4 K. 
The [S II](6716)/ [S II](6731) ratios of our sample of SNRs indicate 
electron densities ranging between 170 to 580 cm" 3 for the sample 
of our galaxies. 

In Fig. 6 we plot the number of spectroscopically observed SNRs 
against their [S II](6716 A)/[S II](6731 A) ratios. The red histogram 
corresponds to SNRs in NGC 2403 (the only spiral galaxy in our 
sample), the black histogram shows the SNRs in the remaining 
galaxies of our sample (irregulars) while we have included (ma- 
genta) the spectroscopically observed SNRs of four spiral galax- 
ies (NGC 5585, NGC 694 6, M81, and M101) from the work of 
IMatonick & Feser] dl997l) . One would expect SNRs in irregular 
galaxies to present lower [S II](6716)/[S II](6731) ratios (higher 
densities) than those in spirals, since local enhancements of ISM 
are usually the case in irregular galaxies. However, there is no trend 
in the sulfur-line ratios between SNRs in different types of galax- 
ies. This indicates that there are not significant differences in the 
density of the ejecta or the circumstellar environment between spi- 
ral and irregular galaxies. On the other hand, the majority of the 
SNRs in Fig. 6 have [S II](6716)/[S II](6731) > 1, which following 
IStupar & Parked (2009) indicates old SNRs. The tren d of detecting 
prefe rentially older SNRs in the optical band (e.g. iRosado et al.l 
ll983D , in combination with the age-dependence of their density 
may explain the fact that we do not see any significant differences 
between the SNR populations of elliptical and spiral galaxies. 



4.3 Multiwavelength associations 

We have compiled a catalogue of all known optical SNRs 
in o ur sample of galaxi es from this study and the litera- 
ture dMatonick et al.lll997l ; iDopita et~al] l20ld ; iBlair et alj [l983l ; 
Matonick & Fesenlll997l) as well as SNRs from X-ray (Paper I 
and the literature), and radio dEck et al J|2002l ; iTurner & Holl 1994 



3 http://stsdas.stsci.edu/nebular/temden.html 



| Rosa-Gonzaiezl 120051 ; Ichomiuk & Wilcotsl 120091 : IVukotic et all 
2005) observations. We searched for possible associations between 
these three wavebands by cross-correlating the source catalogue 
with a search radius of 2". This search radius was based on the 
absolute astrometric error of the individual catalogs (which in most 
cases was very small; e.g. USNO-B1.0 at 0.2") and the typical er- 
ror of our optical data (~l"-1.5"). 

Sources identified as SNRs in the X-ray or radio band but present 
([S U]/Ha) phot < 0.3 in this study are denoted as SNR/HlI. For 
X-ray and radio SNRs not identified as such in our analysis but 
were correlated with distinct nebular features in the Ha images, 
we performed photometry at the location of the associated multi- 
wavelength source for comparison. 

The results of the cross-correlation are presented in Tables 16-21. 
Column 1 shows the source identification. Sources with a question- 
mark have offsets from their multiwavelength associations, some- 
what larger than the defined search radius. In most cases however 
no other sources appear to be encompassed by this search radius, 
unless otherwise stated. Column 2 gives the source classification 
based on this study (see §4). Columns 3 and 4 give the RA and Dec 
(J2000) of the sources in this study. If the source is detected in this 
study we report the coordinates of the optical source, otherwise we 
give the coordinates of the multi-wavelength counterparts. Column 
5 shows the optically associated SNR by other studies, while Col- 
umn 6 gives the coordinate offset of the source between this study 
and other optical studies. Column 7 shows the X-ray associated 
SNR while Column 8 gives the coordinate offset of the source be- 
tween this study and the X-ray associate SNR. Column 9 shows the 
radio associated SNR while Column 10 gives the coordinate offset 
of the optical source and the radio asscociated SNR. 

NGC 3077: The X-ray (LZB 18)/radio SNR is located be- 
tween two detected SNR/HlI sources by this study (LBZ 299 and 
LBZ300). For a possible interpretation see §5.3.3. The offsets of 
these sources with the X-ray/radio SNR association are similar, 
therefore we opted to present both of them. 

NGC 4449 : The Cas A-like, oxygen-rich SNR in NGC 4449 (e.g. 
iBlairet alj[l983h presented ([S Il]/Ha) p h ot < 0.4 in this study. 
However, the identification of this source from previous optical 
studies was not based on the narrow lines of Ha, H/3, [N II], and 
[S II] but on broad lines of [O I], [O II] and [O III] which asso- 
ciated it with ejecta of a young, O-rich SNR. We are aware that 
the photometric method used in this study (([S Il]/Ha) p f, ot > 0.4 
criterion for identifying SNRs) is not helpful for identifying young 
oxygen-rich SNRs since we focus on different strong emission lines 
of SNRs. 

NGC 2403: We have spectroscopically ve rified the shock - heated 
mechanism of three photometric SNRs of Matonick et alj d 19971) 
(SNR-3, S NR-15 and SNR - 32). O n the other hand, two photomet- 
ric SNR of IMatonick etail d 19971) (SNR-26, SNR-28) are denoted 
as SNR/HlI (([S n]/Ha) ph ot < 0.3) in this study. For these sources, 
a spectroscopic investigation is necessary in order to verify their 
nature. 



5 DISCUSSION 

5.1 Validity of the photometric method 

In order to examine the precision of the photometric [S Il]/Ha ra- 
tios we plot them against the ([S Il]/Ha) spec ratios of all spectro- 
scopically observed sources in each galaxy (Fig. 7). The red points 
denote SNRs (see Tables 3-8, column 5 of Table 14) while the green 
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points indicate sources with ([S ll]tHa) P hot ^ 0.3 but were not 
spectroscopically verified as SNRs (([S Il]/Ha) spec ^ 0.4, see Ta- 
bles 9, 13, 14). In order to further test the validity of the photomet- 
ric method, as mentioned in §3 we randomly selected sources with 
([S U]fHa) p hot ^ 0.3 for spectroscopic follow-up. These sources 
present ([S Il]/Ha) spec ^ 0.3 and are denoted as black points in 
Fig. 7 (see Tables 9, 13, 14). The solid line represents the 1:1 rela- 
tion between photometric and spectroscopic [S Il]/Ha ratios while 
the dashed lines denote the borderline area for SNRs (([S Il]/Ha)js 
0.4). 

Based on the above plots or the success rates in Table 14, 
we can estimate the detection rate expected for the candidate 
SNRs/probable candidate SNRs presented in Tables 3-8. The num- 
ber of candidate SNRs ([S Il]/Haphot >0.4 within their error-bars, 
without spectra) in all six galaxies of our sample is 229 sources 
while the probable candidate SNRs (0.3<[S ll]/Ha phot <0.4 
within their error-bars, without spectra) are 122 (These numbers 
result from Table 14, All Galaxies section if we subtract Column 
5 from Column 3). Taking into account the success percentage in 
SNRs from Table 14 for each galaxy, we expect to have ~ 155 
falsely identified SNRs. 

This is by no means a complete catalogue of SNRs in these galax- 
ies, particularly in the faint end where incompleteness becomes im- 
portant, and photometric errors dominate in our measurements of 
the ([S Il]/Ha) p h ot ratio. Another case would be of sources embed- 
ded in diffuse emission or near Hll regions for which the detection 
limit is higher, due to the increased background. 

5.2 Line Ratio Diagnostics 

We calculated the emission line ratios log(Ha/([N II] 6548, 6584 
A)), log(Ha/([S II] 6716, 6731 A)) and [S II] (6716)/[S II] (6731)A 
of the spectroscopically-d etected SNRs in ord er to place them 
in the diagnostic plots of Sabbadin et al] d 19771 ) and iGarcia et al.l 
dl99 ll) and investigate the region they occupy (Figs. 8-10). The ex- 
tinction corrected emission lines were used when available, other- 
wise we used the uncorrected ones (Table 12). The locus of the dif- 
ferent types of sources in these diagrams (dashed lines in Figs 8-10) 
have been created using the emission line ratios of a large number 
of Galactic SNRs, Hll regions and planetary nebulae (PNe) and can 
help us distinguish the excitation mechanism of the emission lines 
(photoionization for Hll regions and PNe or collisional excitation 
for SNRs). For comparison, we also included the spectroscopically- 
observed optical SNRs of four more spiral galax ies (M81, M 101, 
NGC 6 946 and NGC5585) from the work of iMatonick & FeserJ 
dl997l) . 

In Fig. 8 we plot the log(Ha/[S II]) against the log(Ha/[N II]) 
emission line ratios of the spectroscopically observed SNRs. All 
sources are within the range of [S Il]/Ha = 0.4 - 1 which is typ- 
ical for SNRs. What is intriguing though is that along the Ha/[N 
II] axis, the vast majority of the SNRs in irregular galaxies extend 
outside the region of Galactic SNRs in contrast to the SNRs of spi- 
ral galaxies which occupy that specific region. The region of SNRs 
in irregular galaxies is shifted in the direction of higher Hq/[N II] 
ratios, indicating weaker emission in the [N II] lines. This could 
be due either to a difference in excitation or difference in metallic- 
ity. However, since there is no particular difference between the [S 
II]/Hq ratios (a powerful shock-excitation indicator for SNRs; Fig. 
8) for the SNR populations in spiral and irregular galaxies, this sug- 
gests a difference in Ha/[N II] line ratios of the SNR populations 
between different types of galaxies due to metallicity. Indeed, ir- 
regular galaxies present typically lower metallicities in relation to 



spiral galaxies (as can be seen from Tab le 15 or in the work of e.g. 
IPagel & Endmundslll98lHGarnettl2002l). Similar behaviour is seen 
for most of the SNRs in LMC (see lMeaburn et"ai]|20ld) that have 
significantly higher Ha/[N II] ratios than those of Galactic SNRs. 
The nitrogen abundance of the LMC is lower by a facto r of 2 com- 
pared with that of our Galaxy ( Russell & D opita 1992). The effect 
of metallicity on the Hq/[N II] li ne ratios is also obse rved in other 
nebulae such as Hll regions (e.g. lViironen et alj2007h . 

In Figs 9 and 10 we plot the [S II] A (6716)/[S II] A (6731) 
line ratio against log(Ha/[S II]) and log(Ha/[N II]). The [S II] A 
(6716)/[S II] A (6731) line ratio is a good indicator of density in 
interstellar gas therefore it can be used to probe the effects of e.g. 
non-uniform ISM (which is often the case in irregular galaxies) 
on the properties of SNR populations between different types of 
galaxies. In this context, the majority of the SNRs in our sample 
present [S II] A (6716)/[S II] A (6731) line ratios between 1.06 - 
1.43, indicating electron densities up to ~470 cm" J . These SNRs 
have low densities ([S I I] A (6716)/[S II] A (6 731) > 1) and are 
expected to be old (c.f. IStupar& Parked 120091) . Nonetheless, we 
do not see any trend in electron densities between SNRs in spiral 
and irregular galaxies. This indicates that there are not significant 
differences in ejecta or the circumstellar environment between 
spiral and irregular galaxies. Yet, the SNRs of the irregular galaxies 
in the [S II] A (6716)/[S 11] A (6731) versus log(Ha/([N II] 6548 & 
6584 A) diagram still extend outside the Galactic region of SNRs. 
Although they seem to overlap with the Galactic Hll region, their 
SNR nature is beyond doubt based on their high [S Il]/Ha ratio 
which appears to be sensitive to metallicity. This is the result to the 
definition of the [S II]/Hq > 0.4 limit whic h is based on the low 
metal licity SNRs in the Magellanic Clouds I Mat hewson & Clarkd 
Il973l) . Their higher Ha/[N II] ratio could instead be the result 
of lower metallicity, defining this way an extended region for 
extragalactic SNRs in low metallicity irregular galaxies. Similar 
arguments hold for the shifts of our SNRs in the other diagnostic 
diagrams. 

The [O IIl]/H/3 ratio is a usefull diagnostic tool for com- 
plete/incomplete recom bina tion zones. Theore tical models of 
ICox & Raymond dl985h and lHartigan et al.l dl987l) suggest that [O 
IIl]/H/3 ratios below 6 indicate shocks with complete recombina- 
tion zones while this value is ea sily exceeded for sho cks with in- 
complete recombination zones ^Raymond et al.|[l988h . The mea- 
sured values from our spectroscopically observed SNRs (Table 12) 
indicate shocks with complete recombination zones. 

The temperature sensitive [O III] emission line is a good indi- 
cator of shock activity and velocity as the faster the shock propa- 
gates the stronger [O III] emission is produced. The absence of [O 
III] emission in many of our spectroscopicall y observed SNRs (Ta - 
ble 12) indicates slow shocks (< 100 km s~ 1 : lHartigan et al .1 19871) . 
In an attempt to measure the shock velocities of sources with de- 
tectable [O III] emission we used the plot of log([0 III] A 5007/H/3) 
versus log([N II] A 6584/Ha) bv lAllen et all I2OO8I) (the left panel 
of thei r Fig. 21). This plot is based on the commonly used BPT dia- 
gram (Bald win etai]|l98lh . and uses theoretical shock model grids 
for different values of shock velocit y, ma gnetic field parameters 
and chemical abundance. I Allen et alj j2008). apart from solar abun- 
dances, calculate also grids for other chemical abundance sets such 
as those of LMC and SMC (O.33Z and O.2OZ respectively). 
They also created grids for shock + precursor theoretical models in 
various chemical abundances. We note that in both models, the [N 
II] A 6584/Hq ratio changes significantly with abundance in con- 
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trast to the [O III] A 5007/H/3 since nitrogen shows larger abun- 
dance differences mainly due to its secondary nucleosynthesis. 

We calculated the log([0 IIl](5007)/H/3) and log([N 
Il](6584)/Ha) ratios of our spectroscopically identified SNRs and 
placed them on the two diagrams (Figs 11-12). For comparison, w e 
also placed the spectroscopic SNRs of Matonic k & Feser] Jl997h . 
The horizontal lines of each grid denote shock velocities of 200 - 
1000 km s _1 (from top to bottom for shock only grids and from 
bottom to top for shock + precursor grids) with a step of 50 km 
s _1 . We notice that the SNRs in the irregular galaxies (apart from 
NGC 3077) of the present study are located between the LMC and 
SMC grids. This is not surprising since our sample of galaxies 
present metallicities between the metallicities of the LMC, SMC 
(see Table 15). However, in order to obtain accurate shock ve- 
locities for these sources new grids should be constructed taking 
into account the metallicities of each galaxy. Nonetheless, there are 
galaxies in our sample that present similar metallicities with that of 
LMC (e.g. NGC 4395 and NGC 4449). For SNRs in these galaxies 
that lie on the LMC grid (and not on its degenerate parts) we can 
give quite safe shock velocity values. For example, on the shock + 
precurson grid of LMC, LBZ 2 in NGC 4449 presents > 500 km 
s~ 1 or LBZ 7 in the same galaxy appears a shock velocity of ~ 330 
km s~ . 



5.3 Cross-correlating SNRs in multiwavelength bands 

5.3.1 Venn diagrams 

In Figure 13 we present the overlap between optical, X-ray and 
radio-selected SNRs (see §4.3), in the form of Venn diagrams for 
NGC 2403 and for all galaxies in our sample. In the case of all 
galaxies we include the results of NGC 5204 even though no X- 
ray or radio SNRs are detected so far. The optical sources we 
consider in this comparison are all SNRs identified in the study, 
and all those previously reported in the literature. For complete- 
ness, we included the oxygen-rich SNR in NGC 4449 as well as 
sources not detected by this study or classified as SNR/HlI but are 
already known optical SNRs (SNR-21, SNR-25, S NR-26, SNR-27 
SNR- 28, SNR-34 and SNR-35 in NG C 2403 from lMatonick et all 
1 1991 SNR-3 from lDopita et alj|20ld) . All multi-wavelength com- 
parisons were performed for the same area of each g alaxy. For that 
reaso n we excluded the radio SNR in NGC 4395 1 Vuko tkTet al.l 
l2005t) as it is outside the field of the Chandra data used in Pa- 
per I. We also excluded the X-ray selected candidate SNR LZB 10 
in NGC 4395 as it is outside the field of view used in the present 
study. In addition, we excluded the radio candidate SNRs a and /3 
in NGC 4214 fro m the work of IVukotic et alj j2005h , the nature of 
w hich is debated |Chomiuk & W ilcots 2009) while from the work 
of Ichomiuk & Wilcotsl J2009l) we consider only radio candidate 
SNRs, excluding SNR/HlI composite objects which present spec- 
tral index consistent either with an Hll region or SNR. 
From the 427 optically identified SNRs in Fig. 13a (mainly on the 
basis of narrow-band photometry) 19 possess X-ray counterparts 
(corresponding to a match rate of 4.4%), while 7 out of the 20 
radio-candidate SNRs have X-ray counterparts (corresponding to 
a match rate of 35%). Little overlap appears to be between optical 
and radio SNRs (2.1%). 

We note that oxygen-rich or Balmer dominated SNRs detected 
in the X-ray band, they are excluded from our optical sample since 
their detection method is based on the strong emission of [O III] 
and Ha, H/3 Balmer lines respectively, rather than their enhanced 
[S Il]/Ha ratio. However, their detection rate is expected to be low 



and their fraction hardly affects the match rates in the Venn dia- 
grams. Another case of possible unidentified SNRs is plerion-type 
SNRs. The known X-ray SNRs included in the Venn diagrams are 
selected based on their thermal, soft X-ray spectra (thermal X-ray 
SNRs). In th is manner, plerion-type SNRs, which have hard X -ray 
spectra (e.g. mi -Har b et al. I l200ll ; lAsaoka & Kovamai ri990), and 
which nonetheless present optical properties consistent with those 
of SNRs (i.e. [S Il]/Ha> 0.4) are excluded from the X-ray SNR 
sample. In order to investigate to what extent plerion-type SNRs 
may be missed from our comparison, we used the CSRQj (Chandra 
Supernova Remnant Catalog) which is a comprehensive catalog of 
X-ray emitting SNRs detected in our Galaxy and the MCs . Based 
on their hard spectra (fitted with a power law model) and/or their 
compact emission core, we find ~50 Galactic (out of 90), 3-4 LMC 
(out of 23), and none (out of 6) SMC X-ray SNRs. The intriguing 
result of higher metallicity galaxies presenting higher fractions of 
plerions (e.g. >50% for our Galaxy, 17% for the LMC and 0% 
for the SMC), suggests that NGC 2403 and NGC 3077 (the galax- 
ies in our sample with higher metallicities, see Table 15) may host 
more plerion-type SNRs than the rest of the galaxies in our sample, 
resulting to an increased but not substantially different match rate 
between X-ray and optical SNRs. Additionally, as discussed in sec- 
tion 5.3.4, a number of wind-blown bubbles may be misclassified 
as optical SNRs (~10%). These sources present mainly thermal ra- 
dio emission instead of non-thermal synchrotron emission which 
is typically the case in SNRs. Therefore a significant number of 
wind-blown bubbles may dilute an otherwise close correlation be- 
tween non-thermal radio sources and shock-excited sources iden- 
tified in optical wavelengths. However, given the relatively small 
percentage of wind-blown bubbles in our sample we do not expect 
a dramatic change in match rates between optical, radio and X-ray 
SNRs. 

The number of optical SNRs exceed by far the number of X- 
ray or radio SNRs. Even if many photometric SNRs (mostly proba- 
ble candidate SNRs) are not spectroscopically verified as such (see 
§5.1), the match rates will still remain low. The poor match rates 
between optical and X-ray/radio SNRs have also been the case for 
various o ther multi-wavelen gth SNR surveys (e.g. lLong et allioiol 
for M33, IPannuti et ai1l2007l for five nearby galaxies). This effect 
could be the result of various factors. The sample of radio SNRs is 
limited by the lac k of deep radio sur veys for half of our galaxies (as 
also discussed bv lLong et alj|20ip| for M33). Sample issues aside, 
these differences could arise from physical effects since the detec- 
tion rate of SNRs in different wavebands strongly depends on the 
properties of the sur rounding medium of the source. For example, 
Pannu ti et al. I< l2007h point out that optical searches are more likely 
to detect SNRs located in regions of low diffuse emission, while 
radio and X-ray searches are more likely to detect SNR s in regions 
of hig h optical confusion. The same is pointed out by lLong et all 
d2010h who find that confused environments in the optical, do not 
influence the detectability of the SNRs in the X-ray band. Further- 
more, the trend of detecting more easily older SNRs in the optical 
band gives rise to the large difference in the match rate between op- 
tical and X-ray SNRs. All these facts could contribute to the large 
differences in match rates between optical, X-ray and radio SNRs, 
and highlight the importance of multi-wavelength surveys for the 
study of extragalactic SNR populations. 



4 http://hea-www.cfa.harvard.edu/ChandraSNR/ 
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5.3.2 SNRs or X-ray Binaries ? 

Six optically detected candidate SNRs/probable candidate SNRs 
(LBZ 6, LBZ102, LBZ 108, LBZ 127 in NGC2403; LBZ80 in 
NGC4214 and LBZ 60 in NGC4449) are associated with XRBs 
(see Tables 16, 18, 20) on the basis of their hard X-ray emission and 
high X-ray luminosities (Paper I). Although these sources could be 
considered as plerionic SNRs (due to their hard X-ray spectra and 
their enhanced [S II]/Hq ratio), their X-ray luminosities (~10 38 ) 
and their variability (>15% between flux observations, see Paper 
I) place them in the regime of XRBs rather than this of plerions 
(typical L x ~10 35 : lGaensler & Slanell2006l) . Therefore, one pos- 
sible interpretation for these sources is that of an X-ray binary co- 
incident with a SNR, possibly associated with the supernova (SN) 
that produced the compact object in the binary. In this case the SNR 
is responsible for the observed optical (and radio emission) while 
the binary system produces the X-ray emission. The X-ray lumi- 
nosity of active XRBs (10 37 er g s" 1 ) is higher than th at of SNRs 



(typically 10 35 - 10 37 erg s 1 ; IMathewson et al.l l 1983) and there- 



fore they can overshadow the latter. The exemplar of this type of 
objects is the SS 433/W50 SN R/XRB system (e.g. iBoumis et all 
l200llSafi-Harb & Petrejfl99l) . while a few other candidates have 
been identified in other galaxies on the basis of hard and/or variable 
X-ray sources assoc iated with optically or radio identified SNRs 
(Pannuti et al. 20q3). 



5.3.3 Young SNRs or SNRs embedded in Hll regions ? 

The photometric investigation of the detected sources in our sample 
of galaxies revealed 20 low-excitation sources (([S Il]/Ha) p h t < 
0.3) which are not known optical SNRs from other studies and are 
associated with known X-ray or radio SNRs (see Tables 16-21). 
There are two possibilities for the nature of these sources: a) the 
SNR is in its first evolutionary stages where the optical emission 
is considerably fainter than the X-ray/radio emission. In this case 
it is also possi ble that their expa nded shock fronts form a precur- 
sor Hll region dAllen e t al. 2008) which gives the observed optical 
emission while the SNRs produce the X-ray or radio emission, and 
b) we observe SNRs embedded in Hll regions. In that case the Ha 
emission we observe comes from the Hll region, which is enhanced 
in relation to that radiated from the SNR, resulting to [S II]/Hq ra- 
tios below our 0.3 limit for the latter which nonetheless emits in 
the X-ray or radio band. Follow-up spectroscopic observations will 
help us clarify the nature of these sources. These sources are con- 
sidered as SNR/HlI composite objects in this study. 



5.3.4 SNRs or wind blown bubbles? 

Multiple supernovae and/or blown out stellar winds of massive stars 
in OB associations can create cavities of hot gas in the ISM, known 
as wind blown bubbles (bubbles or superbubbles). The shock- 
excited structure of thes e objects can grant them with moderate 
[S ii]/Hq values (>0.45: IChen et alJl2000l.lLaskerlll977h since the 
expansion velocities of their radiativ e shocks are too low to pro- 
duce enhanced [S Il]/Ha ratios (e.g. lLong et al.|[2O10h or the UV 
radiation of the OB associations in a superbubble photoionizes sul- 
fur to hi gher ionization sta ges which lead to weaker [S Il]/Ha ra- 
tios (e.g. IChen et al Jl 19991) - Nonetheless there might be some su- 
perbubbles that have [S Il]/Ha ratios within the range of SNRs. 
The only way to identify these objects is to use their typically 
larger sizes and lower luminosities compared to SNRs. Superbub- 
bles present large sizes (>100 pc), which are rare among known 



SNRs I Wil liams et aTll 19991) . and sl ower expansion veloci ties than 
those of SNRs «100 km/sec; e.g. iFranchetti et alj[20l3) . On the 
other hand, their low-density environment is responsible for their 
rather fa int X-ray emission (bel ow that of SNRs: 10 34 - 10 36 erg 
s -1 ; e.g. lChu & Mac Low| [T990). In cases when a source with the 
above characteristics exhibits diffuse X-ray emission with lumi- 
nosities similar to those of SNRs and its Ha expansion velocity 
is high, then it is mos t probable that a super bubble encompasses a 
recently created SNR JChu & Mac Lowlll990l) . 
Based on the above, we opted to investigate whether some of the 
SNRs we identify based on their [S Il]/Ha ratios need to be re- 
classified as superbubbles. Since our low-resolution images do not 
allow us to reliably investigate for OB associations, and measure- 
ments for Ha expansion velocities of the objects are not yet avail- 
able (reduction of echelle spectra for ~30 large SNRs with the 
2.1m telescope in SPM, Mexico are in progress), we relied solely 
on identifying SNRs with large diameters (>80 pc). The physi- 
cal size of the sources was estimated by subtracting in quadrature 
the seeing in each exposure (typically 1.3"-2.5") from the aperture 
used to perform the source photometry. The latter was defined in- 
cluding most of a source's flux, while avoiding any neighbouring 
sources and minimizing the encompassed diffuse emission. Follow- 
ing this approach we set the following limits in order to reject a 
source as a possible wind-blown bubble: Js8 pixels for NGC2403 
(which corresponds to >2.24" and physical scale of >75 pc in di- 
ameter), ^6 pixels for NGC 5204 (>1.68", >90pc diameter), >12 
pixels for NGC 4395 (>3.36", >90pc diameter), ^7 pixels for 
NGC 4449 (>1.96", >90 pc diameter), ^8 pixels for NGC 3077 
(>2.24", >85pc diameter) and ^ 6 pixels for NGC 4214 (>1.68", 
>90 pc diameter). We find 51 (39 in NGC 2403, 2 in NGC 5204 
and 10 in NGC 4214) that fulfill the above criteria. Four of these 
sources are also X-ray selected SNRs based on their X-ray colors 
and/or their soft spectra (see Tables 3-8 and Paper I). The large sizes 
of these objects in combination with their relatively high X-ray lu- 
minosities which is typical of SNRs, suggest the existence of a SNR 
inside a superbubble. Three more sources present X-ray properties 
consistent with those of XRBs, with even larger X-ray luminosities. 
Therefore, if we remove these seven sources from the 5 1 initially 
selected ones, we result to 44 possibly misclassified superbubbles 
as SNRs which constitute ~10% of our optical SNR sample. This 
percentage is expected to be somewhat larger if we take into ac- 
count the lack of expansion velocity measurements which can give 
us a reliable discrimination between SNRs and wind-blown bub- 
bles. 

We note that the estimation of the sizes described above was based 
on the Ha morphology of the sources, rather than the [S II] mor- 
phology which traces better the higher excitation part of the nebula 
associated with the shock-blown bubble. This choice was driven 
by the much higher S/N of the Ha images, but has the tendency 
to overestimate the size of the SNRs or bubbles. Therefore, the es- 
timated sizes are an upper bound on the true size of the shock- 
blown bubbles. Furthermore, the majority of these sources present 
[S Il]/Ha ratios within the secure range of SNRs (>0.5), and X-ray 
luminosities much higher than the typical luminosities of super- 
bubbles. Based on these two facts we expect that the majority of 
these 44 objects are bona-fide SNRs and for this reason we do not 
exclude them from our analysis. However, we do indicate them as 
possible superbubbles in Tables 3-8. 
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5.4 Correlating X-ray selected SNRs with their optical 
properties 

Mining for optical SNRs within the six nearby galaxies of our sam- 
ple revealed 18 sources (SNRs/candidate SNRs/probable candidate 
SNRs) that are associated with X-ray selected SNRs from Paper I. 
In order to investigate the relation between the optical and X-ray 
properties of these sources and examine whether the optical prop- 
erties of SNRs are good predictors of X-ray SNRs, we calculated 
their Ha luminosity and correlated it with their X-ray luminosity 
derived in Paper I. The Ha luminosities were calculated based on 
the non-extinction corrected photometric fluxes F(Ha) in Tables 3- 
8 and the distances from Table 1 . We used the photometric F(Ha) 
instead of the spectroscopic ones since we did not have spectra for 
all 1 8 sources. Two X-ray SNRs (candidate SNRs, see Paper I) were 
excluded from the sample since because of their small number of 
counts we could not extract spectra and calculate accurate fluxes 
(their identification was based on their X-ray colours). 

In Fig. 14 we plot the Ha luminosity against the non 
extinction-corrected X-ray luminosity of the 16 optically selected, 
X-ray emitting SNRs. Different colours in the plot indicate SNRs 
of different galaxies while the dashed line indicates the 1 : 1 relation 
between the two luminosities. The majority of SNRs tend to have 
higher Ha than X-ray luminosities while the most luminous X-ray 
SNRs typical present the highest optical luminosities. However, we 
do not find a correlation at a statistically significant level (linear 
correlation coefficient:-0.12). The variation of the ratio of X-ray- 
to-optical luminosities indicates the existence of different materi- 
als in a wide range of temperatures: the X-ray emission originates 
from hot material behind the shock front (plasma temperature of 
~10 7 K) and long cooling timescales (typical values of a few hun- 
dreds of kyr) while the Ha emission comes from cooling regions 
(plasma temperatures of ~10 5 K) of dense recombining gas around 
the edges of the remnant and short cooling timescales (up to a few 
hundred years). With the same rationale we can interpret the lack of 
a significant correlation between the [S Il]/Ha ratios of the 16 op- 
tically selected, X-ray emitting SNRs and their X-ray luminosities 
(Fig. 15). In a sample model one would expect that stronger shocks 
(higher [S Il]/Ha ratios) would correlate with higher Lx • However, 
because of the long-cooling time of the X-ray material the shock- 
velocity we are measuring does not necessarily correspond to the 
shock that generated the bulk of the X-ray emission material. 



5.5 SNRs and SFR 

In order to investigate the optical properties of SNRs in differ- 
ent star-forming environments and derive safe conclusions on their 
connection with SFR, we need primarily to examine to what lu- 
minosity limit our sample of SNRs is complete. For that rea- 
son we plot the luminosity distributions of photometric SNRs 
in each galaxy (Fig 16). Previous studies in extragalactic SNRs 
showed that these populations are distributed in the form of power 
laws (e.g. iGhavamian et alj |2005). Therefore, the turnover in his- 
tograms of Ha luminosities indicates the effect of incompleteness 
for each galaxy's SNR population. Three galaxies in our sample 
(NGC3077, NGC4214 and NGC5204) present the same limiting 
luminosity of 1.6x 10 37 erg s" 1 while for NGC2403 is 3.2x 10 37 
erg s~\ for NGC4395 is 4x 10 36 erg s" 1 and for NGC4449 is 
2xl0 37 ergs -1 . 

All galaxies in our sample have accurate mea surements of 
their integrated Ha luminosity ( Kenn icutt et aH2 008). so we opted 
to use this as an SFR proxy. For consistency, we rederived the lumi- 



nosities from Ke nnicutt et al. I d2008l) based on the distances in Table 
1 . No corrections for extinction internal to the galaxies themselves 
has been applied. 

Since core-collapse SNe are the end points of the evolution of 
the most massive stars, their SNRs are good indicators of the cur- 
rent SFR. This work combining multi-wavelength samples of SNRs 
which are often not overlaping, provides an excellent census of the 
SNR populations in diferent galaxies. Therefore, we would expect 
a linear re lation between the num ber of opically-selected SNRs and 
SFR (e.g., Cond on & Yinll99fj|) . To verify this connection, we plot 
the number of photometric SNRs (Tables 3-8) above the complete- 
ness limit of each galaxy in our sample (see Fig. 16) against the 
integrated Ha luminosity of each galaxy (Fig. 17, top). We find a 
linear relation between them but the small number of objects does 
not allow us to quantify their scaling relation. However, a linear 
correlation coefficient of 0.87 for the photometric SNRs shows that 
this is a significant correlation. 

The non-thermal radio emission is anoth er indicator of the SN 
rate and hence high-mass star formation (e.g. JCondon & Yinll990l) 
since it comes from electrons in the magnetic field of the galaxies 
which are produced and accelerated in SNRs. Therefore, the radio 
emission should be correlated with the number of SNRs and SFR. 
We investigate the relation between the 1.4 GHz radio emission of 
the galaxies in our sample and the detected number of photomet- 
ric SNRs (Fig . 17, bottom). We use integrated radio fluxes from 
ICondoni ri987) and we find a correlation coefficient of 0.59. How- 
ever, if we remove NGC 4449 which seems to drive out the corre- 
lation we find a linear correlation coefficient of 0.86. The weaker 
correlation between the number of SNRs and the radio 1 .4 GHz lu- 
minosity could be due to a significant contribution of thermal radio 
emission to the 1.4 GHz luminosity. 



6 CONCLUSIONS 

In this paper we presented a systematic spectrophotometric study 
of optically emitting SNRs in a sample of six nearby galaxies. The 
SNRs are initially selected on the basis of their [S Ilj/HaJjO.4 ra- 
tio revealing a total number of ~400 photometric SNRs (includ- 
ing sources with 0.3<([S Il]/Ha) p ; lot <0.4). Spectroscopic obser- 
vations verified the nature of 67 shock-excited sources. 23 optical 
SNRs in this study are also detected in other wavebands. From the 
analysis of the sample we find that ~4% and ~2% of the optically 
selected SNRs have X-ray and radio counterparts respectively. The 
overlap between X-ray and radio classifications is 35%. This lit- 
tle overlap between detection rates in different wavelengths could 
be either due to environmental effects (e.g. the properties of the 
surrounding medium which strongly affect the detection rates) or 
selection effects (such as the poor sensitivity of the existing radio 
surveys and /or the poor sensitivity of optical surveys in regions 
with strong star-formation and hence significant Ha emission) and 
the different evolutionary stages in the life of a remnant. 
Six sources identified as optically-selected SNRs in this study ex- 
hibit X-ray properties more consistent with XRBs. We propose that 
these sources are X-ray binaries coincident with an SNR. 
The present study revealed 20 SNR/HlI sources (based on their 
narrow-band photometry) that are associated with known X-ray or 
radio SNRs. Two possible interpretations are of young sources that 
have not entered the phase of their optical radiation or of sources 
embedded in Hll regions where the SNR produces the X-ray/radio 
emission and the Hll region outshadows the shock-excited optical 
gas to be detected. 
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There is a trend for irregular galaxies to have lower [N Il]/Ha ra- 
tios. This is due to the lower metallicities of these galaxies since 
[N Il]/Ha is a very sensitive metallicity indicator (more than [S 
II]/Hq) mainly due to its secondary nucleosynthesis. 
For the optically-emitting SNRs with X-ray counterparts, we do not 
see a correlation between their Ha and X-ray luminosities, which 
is due to the presence of material in a wide range of temperatures. 
Additionally, we do not find any trend between the X-ray luminos- 
ity of SNRs and their [S U]/Ha ratios. 

We find evidence for a linear relation between the number of lu- 
minous optical SNRs (<--40 37 erg s _1 ) and SFR in our sample of 
galaxies. 
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Table 1. Properties of Our Sample of Galaxies 



Galaxy 


RA 
(J2000) 


DEC 
(J2000) 


Distance 
(Mpc) 


Major/Minor axis 
(ai'cmin) 


Inclination 1 
(degrees) 


Galactic latitude 
(degrees) 


Type 


Phys. scale 2 
(pc) 


NGC 2403 


07:36:51.4 


65:36:09 


3.2 3 


21.9x12.3 


62 


29 


SAB(s)cd 


21.7 


NGC 5204 


13:29:36.5 


58:25:07 


4.8 3 


5.0x3.0 


53 


58 


SA(s)m 


32.6 


NGC 4395 


12:25:48.9 


33:32:48 


2.6 4 


13.2x11.0 


38 


82 


SA(s)m 


17.6 


NGC 4449 


12:28:11.9 


44:05:40 


4.2 5 


6.2x4.4 


56 


72 


IBm 


28.5 


NGC 3077 


10:03:19.1 


68:44:02 


3.6 6 


5.4x4.5 




42 


10 pec 


24.4 


NGC 4214 


12:15:39.2 


36:19:37 


4.7 7 


8.5x6.6 


37 


78 


IAB(s)m 


31.9 



Note - Units of right ascension are hours, minutes and seconds and units of declination are degrees, arcminutes and arcseconds. We note that the SA(s)m 
galaxies are Magellanic-type which are classified as irregulars with some spiral structure. Coordinates, diameters, Galactic latitudes and types of galaxies are 
fro m NED. 

1 jTull-vl ll988l) apart from NGC 4449 ^Summers et al.l2003l) 

2 Physical radius scales for 5- pixel radius SNRs (corresponding to 1.4") at the distance of each galaxy. 
3.| Freedman & Madorj ll988h 



SahaetalJtl994l) 
Annibali et alj |2008l 
Freedman et al l 11994 
Tulh<Ul988l) 



Table 2. Interference Filter Characteristics 



Filter 


A c 


AA 


Tpeak 




(A) 


(A) 


(%) 


Ha+[N ll]6548 & 6584 A 


6570 


75 


80 


[S ll]6716&6731 A 


6720 


27 


80 


[O m]5007 A 


5010 


20 


63 


Continuum red 


6096 


134 




Continuum blue 


5470 


230 
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Table 3. Properties of photometric SNRs in NGC 2403 



SourcelD 


RA 


Dec 


Rad 


An 


Dan 


F(Ha) 


F([S II]) 


([S n]/Ha) phot 


Spectra 


Classification 




(h:m:s) 


(d:m:s) 


(pix) 


(pix) 


(pix) 


(erg sec cm ) 


(erg sec cm ) 










(J zuuu; 


(J ZUUU ) 








/ \^ in — 15\ 
(X IU J 


l \s 1/1 — 15\ 
(X IU ) 








LBZ1 


07:36:30.4 


65:35:43.4 


8 


10 


10 


107.0 ±0.4 


40.8 ±0.3 


0.38±0.01 


yes (M) 


SNR^ 


T T17 1 


U/.JO.JJ.Z 


1 7 ^ 

OJ.kJ / . 1 / . J 


j 


IU 








a *^/;_i_a r\i 

U.OOltU.UJ 


yes (M) 




T T3V 7 
LDi 3 


yj i .jo. "4i . i 


OD. jO. 1 o.U 


/. 
u 


LU 


1 u 




II./ ±U. J 


A Q1 -UA A^ 


yes (M) 




T T3V A 




UJ. J i r. £ VJ.D 


g 
o 


1 A 


3 




1 A 1 -4-0 3 
14. 1 ±U.J 


A 7A_I_A A1 


yes ^ivi ) 




T T3V ^ 

LDi J 


a7-i^-^a f- 


Dj.jj.jj.o 


r-, 
O 


IU 


i a 


i ni a 4-n £ 


16 4-A A 


A "2/;_l_A A1 
U. JOltU.Ul 


yes (M) 




LBZ6 


07:36:55.4 


65:35:42.2 


6 


6 


2 


187.0 ±0.7 


117.0±0.3 


O.63±0.03 


yes (M) 


SNR^ 


LBZ7 


07:37:03.2 


65:35:51.8 


5 


10 


10 


14.3 ±0.4 


4.4 ±0.1 


0.31 ±0.02 


yes (M) 


SNR 


LBZ8 


07:37:03.2 


65:37:13.7 


6 


6 


2 


6.0 ±0.6 


4.9 ±0.2 


0.81±0.09 


yes (M) 


SNR^ 


LBZ9 


07:37:03.5 


65:37:17.4 


6 


10 


10 


34.2 ±0.5 


10.4 ±0.2 


0.30±0.01 


yes (M) 


SNR 


LBZ 10 


07:37:04.9 


65:36:10.7 


5 


5 


2 


5.5 ±0.5 


1.8 ±0.2 


0.33±0.05 


yes (M) 


SNR 


LBZ 11 


07:37:16.0 


65:33:28.9 


6 


6 


2 


13.3 ±0.7 


4.5 ±0.2 


0.34±0.03 


yes (M) 


SNR^ 


LBZ 12 


07:37:21.4 


65:33:06.9 


6 


6 


2 


9.0 ±0.5 


4.9 ±0.2 


0.54±0.03 


yes (M) 


SNR^ 


LBZ 13 


07:36:08.4 


65:37:45.6 


10 


15 


5 


39.3 ±0.5 


25.1 ±0.4 


0.64 ±0.01 


no 


candidate SNR 9 


LBZ 14 


07:36:09.4 


65:37:45.1 


6 


10 


10 


22.0 ±0.3 


8.9 ±0.2 


0.41 ±0.01 


no 


candidate SNR 


LBZ 15 


07:36:12.8 


65:38:16.0 


8 


10 


10 


22.0 ±0.3 


12.2 ±0.3 


0.55 ±0.01 


no 


candidate SNR 9 


LBZ 16 


07:36:17.6 


65:37:11.8 


8 


10 


10 


15.8 ±0.5 


6.6 ±0.4 


0.42 ±0.03 


no 


candidate SNR 9 


LBZ 17 


07:36:18.1 


65:37:03.4 


8 


10 


10 


31.7 ±0.4 


22.5 ±0.4 


0.71 ±0.02 


no 


candidate SNR 9 


LBZ 18 


07:36:19.0 


65:37:29.6 


8 


10 


10 


24.0 ±0.6 


12.9 ±0.5 


0.54 ±0.03 


no 


candidate SNR 9 


LBZ 19 


07:36:19.5 


65:37:26.3 


8 


10 


10 


37.8 ±0.6 


16.2 ±0.5 


0.43 ±0.02 


no 


candidate SNR 9 


LBZ 20 


07:36:19.5 


65:37:37.2 


6 


10 


10 


13.8 ±0.4 


7.3 ±0.3 


0.53 ±0.03 


no 


candidate SNR 


LBZ 21 


07:36:19.9 


65:37:57.7 


8 


10 


10 


20.9 ±0.4 


10.9 ±0.4 


0.52 ±0.02 


no 


candidate SNR 9 


LBZ 22 


07:36:24.1 


65:36:07.2 


5 


5 


2 


2.35 ±0.1 


1.0 ±0.1 


0.43 ±0.04 


no 


candidate SNR_£ 


LBZ 23 


07:36:20.2 


65:36:53.5 


8 


10 


10 


27.6 ±0.5 


19.8 ±0.4 


0.72 ±0.02 


no 


candidate SNR 9 


LBZ 24 


07:36:20.5 


07:36:20.6 


6 


10 


10 


23.5 ±0.4 


8.9 ±0.3 


0.38 ±0.02 


no 


candidate SNR 


LBZ 25 


07:36:20.8 


65:39:02.9 


8 


10 


10 


22.0 ±0.5 


11.6 ±0.4 


0.53 ±0.02 


no 


candidate SNR 9 


LBZ 26 


07:36:21.5 


65:37:36.8 


10 


20 


30 


50.1 ±0.5 


36.4 ±0.5 


0.73 ±0.01 


no 


candidate SNR 9 


LBZ 27 


07:36:23.8 


65:38:45.8 


8 


10 


10 


51.1 ±0.6 


19.8 ±0.5 


0.39 ±0.01 


no 


candidate SNR 9 



a Photometrically detected optical SNR bv lMatonick & Feseij fl997l) denoted as SNR-3. This source is also a possible superbubble (see §5.3.4) 
" Part of the photometricaly detected, optical SNR-15 detected by Matonick & Fesen ( 1997). Also X-ray detected XRB in Paper I 
c X-ray detected SNR in Paper I, denoted as source LZB 8 1 

X-ray detected SNR (LZB 14) in Paper I and spectroscopically detected optical SNR bv lMatonick & Fesenl J 19971) denoted as SNR-3 1 
e Part of the optical photometric SNR-32 detected by Matonick & Fesen 1 1997) 

/ Photometrically detected, optical SNR bv lMatonick & FeserJ fl997l) (SNR-2) 
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Table 3 - continued 



SourcelD 


RA 


Dec 


Rad 


An 


Dan 


F(Hcr) 


F([S II]) 


([S llWa) phot 


Spectra 


Classification 




(h:m:s) 


(d:m:s) 


(pix) 


(pix) 


(pix) 


(erg sec -1 cm -2 ) 


(erg sec -1 cm -2 ) 










(J2000) 


(J2000) 








(X 10" 15 ) 


(X 10~ 16 ) 








LBZ28 


07:36:26.0 


65:37:58.8 


8 


10 


10 


18.4 ±0.5 


18.2 ±0.4 


0.99 ±0.03 


no 


candidate SNR 6 


LBZ29 


07:36:27.0 


65:37:04.8 


6 


10 


10 


23.0 ±0.4 


10.9 ±0.3 


0.47 ±0.02 


no 


candidate SNR 


LBZ 30 


07:36:27.2 


65:38:53.4 


6 


10 


10 


22.0 ±0.4 


15.5 ±0.3 


0.70 ±0.02 


no 


candidate SNR 


LBZ31 


07:36:27.4 


65:38:48.2 


6 


10 


10 


17.4 ±0.4 


10.9 ±0.3 


0.63 ±0.02 


no 


candidate SNR 


LBZ 32 


07:36:29.2 


65:37:00.1 


5 


5 


2 


3.68 ±0.3 


4.3 ±0.3 


1.17 ±0.12 


no 


candidate SNR 


LBZ 33 


07:36:29.9 


65:40:28.8 


8 


10 


10 


12.3 ±0.1 


8.6 ±0.1 


0.70 ±0.01 


no 


candidate SNR 6 


LBZ 34 


07:36:32.1 


65:37:04.1 


6 


10 


10 


59.4 ±0.3 


23.7 ±0.2 


0.40 ±0.01 


no 


candidate SNR 


LBZ 35 


07:36:34.6 


65:37:21.9 


5 


5 


2 


5.62 ±0.4 


4.3 ±0.4 


0.77 ±0.09 


no 


candidate SNR 


LBZ 36 


07:36:35.3 


65:37:03.8 


6 


20 


30 


26.0 ±0.3 


21.8 ±0.3 


0.84 ±0.02 


no 


candidate SNR 


LBZ 37 


07:36:35.4 


65:36:45.8 


6 


10 


10 


42.3 ±0.4 


20.2 ±0.3 


0.48 ±0.01 


no 


candidate SNR 


LBZ 38 


07:36:35.4 


65:36:58.8 


6 


10 


10 


38.3 ±0.4 


15.6 ±0.3 


0.41 ±0.02 


no 


candidate SNR 


LBZ 39 


07:36:35.5 


65:37:49.5 


8 


10 


10 


28.1 ±0.6 


16.2 ±0.5 


0.58 ±0.02 


no 


candidate SNR 6 


LBZ 40 


07:36:35.6 


65:37:38.0 


8 


10 


10 


28.1 ±0.6 


16.9 ±0.6 


0.60 ±0.02 


no 


candidate SNR 6 


LBZ 41 


07:36:35.7 


65:37:59.5 


6 


10 


10 


14.3 ±0.4 


8.3 ±0.4 


0.58 ±0.03 


no 


candidate SNR 


LBZ 42 


07:36:36.3 


65:38:05.6 


6 


10 


10 


11.7 ±0.4 


7.9 ±0.3 


0.68 ±0.04 


no 


candidate SNR 


LBZ 43 


07:36:36.4 


65:37:11.5 


6 


6 


2 


9.8 ±0.3 


6.9 ±0.3 


0.70 ±0.06 


no 


candidate SNR 


LBZ 44 


07:36:36.9 


65:36:51.0 


10 


10 


10 


30.9 ±0.7 


34.7 ±0.5 


1.12 ±0.03 


no 


candidate SNR 6 


LBZ 45 


07:36:37.5 


65:36:31.5 


6 


10 


10 


23.8 ±0.4 


14.8 ±0.3 


0.62 ±0.03 


no 


candidate SNR 


LBZ 46 


07:36:37.8 


65:37:03.6 


6 


10 


10 


40.3 ±0.3 


18.8 ±0.3 


0.47 ±0.01 


no 


candidate SNR 


LBZ 47 


07:36:37.9 


65:37:52.8 


8 


10 


10 


46.5 ±0.7 


24.1 ±0.6 


0.52 ±0.01 


no 


candidate SNR 6 


LBZ 48 


07:36:38.8 


07:36:38.8 


6 


10 


10 


33.4 ±0.3 


19.4 ±0.3 


0.58 ±0.02 


no 


candidate SNR 


LBZ 49 


07:36:40.8 


65:36:20.6 


6 


10 


10 


27.6 ±0.4 


11.3 ±0.3 


0.41 ±0.02 


no 


candidate SNR 


LBZ 50 


07:36:40.8 


65:36:34.9 


6 


6 


2 


12.5 ±0.3 


12.8 ±0.3 


1.02 ±0.05 


no 


candidate SNR 


LBZ 51 


07:36:41.0 


65:36:48.6 


6 


10 


10 


36.1 ±0.4 


17.2 ±0.3 


0.48 ±0.02 


no 


candidate SNR 


LBZ 52 


07:36:41.1 


65:37:05.0 


8 


10 


10 


50.6 ±0.4 


25.8 ±0.3 


0.51 ±0.01 


no 


candidate SNR 6 


LBZ 53 


07:36:41.2 


65:36:52.7 


6 


10 


10 


48.2 ±0.4 


23.3 ±0.3 


0.48 ±0.01 


no 


candidate SNR 


LBZ 54 


07:36:41.3 


65:38:58.2 


8 


10 


10 


36.8 ±0.4 


16.2 ±0.3 


0.44 ±0.01 


no 


candidate SNR 6 


LBZ 55 


07:36:41.5 


65:36:50.5 


6 


10 


10 


35.3 ±0.4 


14.3 ±0.3 


0.40 ±0.02 


no 


candidate SNR 


LBZ 56 


07:36:41.9 


65:36:51.7 


6 


10 


10 


66.7 ±0.4 


29.5 ±0.3 


0.44 ±0.01 


no 


candidate SNR_^ 


LBZ 57 


07:36:42.0 


65:37:10.6 


6 


10 


10 


13.7 ±0.3 


17.8 ±0.2 


1.31 ±0.04 


no 


candidate SNR 


LBZ 58 


07:36:42.5 


65:37:02.8 


6 


10 


10 


49.7 ±0.4 


20.4 ±0.3 


0.41 ±0.01 


no 


candidate SNR 



a X-ray detected SNR in Paper I, quoted as LZB 107 and radio selected SNR (TH2) bv lTumer & Hoi 1 19941) 
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Table 3 - continued 



SourcelD 


RA 


Dec 


Rad 


An 


Dan 


F(Hcr) 


F([S II]) 


as ii]/Ho) ph0 i 


Spectra 


Classification 




(h:m:s) 


(d:m:s) 


(pix) 


(pix) 


(pix) 


(erg sec -1 cm -2 ) 


(erg sec -1 cm -2 ) 










(J2000) 


(J2000) 








(X 10" 15 ) 


(X 10~ 16 ) 










U / .JU.4Z. J 


oj.jy.uj. / 





f n 

IU 


1 u 


1 s o -Un t 
lo.y ztu.z 


7 Q -l-fl 7 

/.y ztu.z 


U.4Z ztu.ui 


no 


canuiQaLc oink 


TD7 £A 
LDi 0U 


U / . J0.4Z.V 


03.-34.0 1 .V 





i n 
LU 


1 u 


G Q -Un 1 


^ Q -t-n 7 
J.y ztU.Z 


n (Yi 


no 


^niiflirlnto 

canQiQaLc oink 


LBZ61 


\J 1 . JU.TT. 1 


uj .j7.i yj. y 


5 


10 


10 


16.9 ±0.3 


8.3 ±0.2 






Uo.llLllllu.LC i ) , N 1\ 


LBZ62 


07:36:44.2 


65:36:45.7 


6 


10 


10 


18.8 ±0.4 


18.2 ±0.3 


v/ - y i _i_ v/ - 




candidate SNR 


LBZ63 


07:36:44.2 


65:37:20.5 


6 


10 


10 


18.9 ±0.6 


10.3 ±0.5 


0.54 ±0.03 


no 


candidate SNR 


LBZ64 


07:36:45.2 


65:36:35.8 


6 


10 


10 


32.5 ±0.4 


15.0 ±0.4 


0.46 ±0.02 


no 


candidate SNR 


LBZ65 


07:36:45.3 


65:36:42.0 


6 


10 


10 


64.3 ±0.5 


30.9 ±0.4 


0.48 ±0.01 


no 


candidate SNR 


TD7 
LDi DO 


(Yl-'Xf.-A ^ 7 
U / .jO.^J. / 


OJ. J0.4U.0 





i n 

LU 


LU 


1 jj.UztU.O 


14y.U±U.4 


n qa -Un m 
U.VO ztu.ui 


no 


candidate oink 


T R7 A7 


U / . JO.47.0 


OJ.JO.JO.U 






1 u 


S4 4. -HI zl 


37 7 -^n ^ 

JZ. / ^ZYl.J 




no 


LdndlddLc l31>K 


LDi Oo 


U / .J0.40.U 


OJ. J / .4J.Z 





LU 


1 u 


ZZ.U __tU.J 


17 7 -i-f) A 
IZ.Z ±U.4 


n ^ i n no 


no 


candidate oink 


T R7 AQ 

i Ai/ , oy 


CCl-'Kfi-Afi n 
U / .JO.TO.U 


oj. jy.uo.u 


f 7 
I z 


7fl 
ZU 


JU 


SA £ -1-0 A 




VJ.40 ICVJ.UI 


no 


candidate oi>k j 


LDi /o 


U / . JO.40.4 


n7-T^-/iA /i 

U / .30.40.4 





i n 
LU 


LU 


zlA A -l-fi A 
44.4 ZtU.O 


7fl G -l-fl ^ 
ZU.O ±U.J 


U.4 / ztu.ui 


no 


candidate oink 


T T37 7 1 


U / .JO. 4 / .o 


OJ. jy.44.0 


Q 

o 


i n 

LU 


LU 


1 1 .Z iLU.Z 


A Q -t-O 1 

o.y ±vj. i 


U.OZ ztU.Ul 


no 


candidate o1nk j 


LDZ- /Z 


U / .JO. 4 / . 1 


OJ. J0.J4. J 


c 

J 


J 


z 


I 1 a a 

I I .J ±U.4 


£ "i 4-A 3 
O.J ZtU.J 


n ^a 

U.jO ztU.UJ 


no 


candidate oink 




H7-1A-/I7 7 
U / .JO. 4 / . / 


OJ. JO.U / . 1 





O 


7 

Z 


1 9 _i_n < 
j.Z ztU.o 


7 i _i_n zl 

Z.l ±U.4 


(\ ^ -\-C\ 1 8 


no 


candidate oink 


LBZ74 


07:36:47.9 


65:36:23.9 


6 


6 


2 


13.1 ±0.6 


10.1 ±0.5 


0.77 ±0.07 


no 


candidate SNR^ 


LBZ75 


07:36:48.0 


65:37:56.4 


5 


10 


10 


-t r\ 4 i r\ a 

19.4 ±0.4 


8.9 ±0.3 


0.46 ±0.02 


no 


candidate SNR 


LBZ76 


07:36:48.1 


65:36:59.3 


6 


10 


10 


15. 9 ±0.4 


12.3 ±0.3 


0.77 ±0.04 


no 


candidate SNR 


LBZ77 


07:36:48.3 


65:34:58.5 


6 


10 


10 


6.1 ±0.5 


2.4 ±0.2 


0.40 ±0.05 


no 


candidate SNR 


LBZ78 


07:36:48.5 


65:37:50.7 


8 


10 


10 


29.6 ±0.6 


16.2 ±0.5 


0.55 ±0.02 


no 


candidate SNR^ 


LBZ79 


07:36:48.9 


65:35:30.3 


6 


10 


10 


7.3 ±0.6 


2.7 ±0.3 


0.37 ±0.05 


no 


candidate SNR 


LBZ80 


07:36:49.5 


65:34:39.5 


6 


10 


10 


4.4 ±0.4 


2.1 ±0.2 


0.48 ±0.06 


no 


candidate SNR 


LBZ81 


07:36:50.9 


65:36:24.5 


10 


15 


5 


62.0 ±1.0 


40.6 ±0.8 


0.65 ±0.03 


no 


candidate SNR^ 


LBZ82 


07:36:51.1 


65:33:51.7 


5 


10 


10 


4.9 ±0.1 


3.6 ±0.1 


0.77 ±0.02 


no 


candidate SNR 


LBZ83 


07:36:51.1 


65:36:36.6 


6 


10 


10 


26.4 ±0.5 


15.4 ±0.4 


0.58 ±0.03 


no 


candidate SNR 


LBZ84 


07:36:51.1 


65:36:55.8 


6 


10 


10 


41.4 ±0.7 


18.5 ±0.5 


0.45 ±0.01 


no 


candidate SNR 


LBZ85 


07:36:51.5 


65:35:36.4 


6 


10 


10 


10.1 ±0.7 


6.6 ±0.4 


0.65 ±0.06 


no 


candidate SNR 


LBZ86 


07:36:51.5 


65:36:09.5 


6 


10 


10 


19.0 ±0.7 


10.1 ±0.6 


0.53 ±0.06 


no 


candidate SNR 


LBZ87 


07:36:52.2 


65:33:41.9 


6 


6 


2 


3.8 ±0.1 


3.8 ±0.1 


0.99 ±0.03 


no 


candidate SNR_^ 


LBZ88 


07:36:52.9 


65:36:13.8 


6 


10 


10 


35.6 ±0.6 


16.6 ±0.5 


0.47 ±0.03 


no 


candidate SNR 



a Optically detected, photometric SNR (SNR-5) bv lMatonick & FeserJ <1997l) 

b Spectroscopic ally detected, optical SNR by Matonick & Fesed h997h (SNR-7), X-ray detected SNR in Paper I, quoted as LZB 30 and radio selected SNR (/t) by 
lEcketalJ (20021) 

c Spectroscopically detected, optical SNR by Matoni ck & Fesenl 1 19971) (SNR-6) 
d X-ray detected SNR (LZB 120) in Paper I 

e Optically detected, photometric SNR (SNR-9) bv lMatonick & Fesenl fl997l) 
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Table 3 - continued 



SourcelD 


RA 


Dec 


Rad 


An 


Dan 


F(Hck) 


F([S II]) 


/re itI /T T \ 

([S l\]/Ha) phot 


Spectra 


Classification 




(h:m:s) 


(d:m:s) 


(pix) 


(pix) 


(pix) 


(erg sec -1 cm -2 ) 


(erg sec -1 cm -2 ) 










(J 2000) 


(J2U0U) 








(X 10 ) 


(x 10~ 15 ) 








LBZ89 


07:36:53.4 


65:35:59.8 


6 


10 


10 


58.4 ±0.6 


34.2 ±0.5 


0.59 ±0.02 


no 


candidate SNR^ 
candidate SNR_^ 


LBZ90 


07:36:53.8 


65:33:41.7 


8 


10 


10 


68.8 ±0.2 


30.3 ±0.2 


0.44 ±0.01 


no 


LBZ91 


07:36:54.3 


65:34:04.0 


5 


10 


10 


3.2 ±0.2 


2.5 ±0.1 


0.80 ±0.06 


no 


candidate SNR 


LBZ92 


07:36:54.4 


65:35:11.0 


5 


10 


10 


4.0 ±0.4 


2.5 ±0.2 


0.63 ±0.07 


no 


candidate SNR 


LBZ93 


07:36:55.1 


65:35:38.1 


10 


15 


5 


78.1 ±0.9 


43.0 ±0.5 


0.55 ±0.01 


no 


candidate SNR_^ 


LBZ94 


07:36:55.6 


65:35:36.1 


6 


10 


10 


31.9 ±0.6 


13.7 ±0.2 


0.43 ±0.02 


no 


candidate SNR^ 


LBZ95 


07:36:55.8 


65:35:38.6 


6 


10 


10 


33.8 ±0.6 


14.2 ±0.2 


0.42 ±0.01 


no 


candidate SNR^ 


LBZ96 


07:36:57.2 


65:36:03.9 


6 


10 


10 


5.7 ±0.6 


6.9 ±0.3 


1.21 ±0.13 


no 


candidate SNR_£ 


LBZ97 


07:36:58.1 


65:36:28.7 


10 


10 


5 


20.6 ±0.8 


15.0 ±0.4 


0.73 ±0.03 


no 


candidate SNR m 


LBZ98 


0/:J6:59.3 


65:35:38.0 


6 


10 


10 


19.1 ±0.5 


9.8 ±0.2 


A c 1 I r\ r\ ~> 

0.51 ±0.02 


no 


candidate SNR 


LBZ99 


07:37:00.0 


65:37:28.9 


6 


6 


2 


10.2 ±0.5 


4.0 ±0.4 


0.39 ±0.04 


no 


candidate SNR 


LBZ 100 


07:37:01.3 


65:34:38.4 


6 


10 


10 


26.3 ±0.4 


10.4 ±0.2 


0.40 ±0.01 


no 


candidate SNR 


LBZ 101 


07:37:01.4 


65:34:35.7 


6 


10 


10 


15.5 ±0.4 


8.1 ±0.2 


0.52 ±0.02 


no 


candidate SNR 


LBZ 102 


07:37:01.8 


65:34:13.4 


10 


20 


5 


98.9 ±0.6 


50.3 ±0.2 


0.51 ±0.01 


no 


candidate SNR# 


T R7 1 m 
LDi 1 U J 


u / . J 1 .UZ.4 


oj.jO.ui . / 


r-, 
O 





Z 


1ST -i-C) A 
16./ ±U.4 


y.j ztu.z 


n ^ i -i-C) ni 
U.Jl ±U.U1 


no 


. — jnA'tAnto CUD h 

candidate oink 


LBZ, 1U4 


v/.j / . UZ.fi 


oj.j4. jo. 1 


O 


i n 
1U 


1U 


5 /.I ±U.4 


i /.y ±u.z 


U.40 ±U.U1 


no 


candidate ^rSK 


LBZ 105 


07:37:03.5 


65:37:25.2 


6 


10 


10 


14.8 ±0.4 


8.9 ±0.3 


0.60 ±0.03 


no 


candidate SNR 


LBZ 106 


07:37:06.4 


65:34:46.1 


6 


10 


10 


13.0 ±0.5 


5.6 ±0.2 


0.43 ±0.02 


no 


candidate SNR 


LBZ 107 


07:37:10.7 


65:33:11.0 


5 


5 


5 


9.85 ±0.5 


4.2 ±0.2 


0.42 ±0.03 


no 


candidate SNR£ 


LBZ 108 


07:37:12.4 


65:33:45.9 


6 


10 


10 


6.4 ±0.6 


4.2 ±0.2 


0.65 ±0.07 


no 


candidate SNR_^ 
candidate SNr£ 


LBZ 109 


07:37:21.6 


65:33:14.4 


6 


6 


1 


5.57 ±0.4 


2.1 ±0.1 


0.38 ±0.03 


no 


LBZ 110 


07:36:22.8 


65:36:54.2 


8 


10 


10 


66.4 ±0.5 


22.5 ±0.4 


0.34 ±0.01 


no 


probable candidate SNR m 


LBZ111 


07:36:25.6 


65:36:12.4 


6 


10 


10 


43.8 ±0.2 


16.6 ±0.2 


0.38 ±0.01 


no 


probable candidate SNR 


LBZ 1 12 


07:36:25.7 


65:38:49.6 


6 


10 


10 


45.5 ±0.6 


16.9 ±0.5 


0.37 ±0.01 


no 


probable candidate SNR 


LBZ 113 


07:36:26.9 


65:37:01.8 


6 


10 


10 


29.1 ±0.4 


10.9 ±0.3 


0.37 ±0.01 


no 


probable candidate SNR 


LBZ 1 14 


07:36:27.5 


65:37:43.6 


8 


10 


10 


45.5 ±0.5 


16.9 ±0.4 


0.37 ±0.01 


no 


probable candidate SNR m 


LBZ 115 


07:36:30.5 


65:35:24.4 


8 


10 


10 


25.9 ±0.3 


7.5 ±0.2 


0.29 ±0.01 


no 


probable candidate SNR m 



a Optically detected, photometric SNR (SNR-11) bv lMatonick & Fesenl fl997l) 

^ Spectroscopically observed, optical SNR (SNR- 12) by Matonick & Fes enl 1 19971) . Also possible superbubble (see §5.3.4) 
c Optically detected, photometric SNR (SNR-14) bv lMatonick & FesenU 19971) . Also possible superbubble (see §5.3.4) 

d Part of optically detected SNR (SNR-14) bv lMatonick & Fesej fl997h 

e Part of the photometrically-detected, optical SNR- 15 detected by Matonick & Feser] 1 19971) 

/ Spectroscopically detected, optical SNR bv lMatonick & Fesenl jl997h (SNR- 17) and X-ray detected SNR in Paper I, quoted as LZB42 
9 Optically detected, photometric SNR (SNR- 18) by|Matonick & Fesen 1 1997) and X-ray detected XRB in Paper I. 
h Spectroscopically detected, optical SNR (SNR-22) bv lMatonick & Fesenl fl997l) and X-ray detected SNR (LZB 86) in Paper I 
1 Spectroscopically detected, optical SNR by Maton ick & Fesenl 1 19971) . denoted as SNR-24 and X-ray detected SNR (LZB 80) in Paper I 
i X-ray detected SNR in Paper I, denoted as LZB 2 and photometrically detected, optical SNR by Matonick & Fese3 1 19971) (SNR-29) 
k Optically detected, photometric SNR (SNR-30) by|Matonick & Fesen j 19971) and X-ray detected XRB in Paper I 
Spectroscopically detected, optical SNR bv lMatonick & Fesej 1 19971) (SNR-33) 
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Table 3 - continued 



SourcelD 


RA 


Dec 


Rad 


An 


Dan 


F(Hcr) 


F([S II]) 


([S n]/Ha)p hot 


Spectra 


Classification 




(h:m:s) 


(d:m:s) 


(pix) 


(pix) 


(pix) 


(erg sec -1 cm -2 ) 


(erg sec -1 cm -2 ) 










(J2000) 


(J2000) 








(X 10" 15 ) 


(X lO" 15 ) 








I P7 1 l£ 
LDi 110 


m-iA-in 7 

U / JO.jU. / 


OJ. JJ.'+o.O 


o 
o 


IU 


1 u 


/4.Z ±U.J 


7/1 A -i~n 7 
ztu.z 


r\ 11 -i~n m 

U.JJ ztU.Ul 


no 


probable candidate SNR^ 


T R7 1 1 1 
LDZ- 11/ 


U / .JO. J / .u 


Dj. JO. Jj.4 





i n 


1 u 


1 1U.U±U.4 


1^ O -Lf\ 1 
Jj.Z ztU.J 


n 17 i n m 

U.Jz ztU.Ul 


no 


probable candidate SNR 


LDi 1 1 o 


U / .JO. J / >\J 


oj. jo. jy. i 


o 
o 


IU 


1 u 


jl l.u±U.o 


11/1 n~Un ^ 


n 17 i n m 
U.J / ztu.ui 


no 


probable candidate SNR^ 


LDi i iy 


U / .JO. Jo. 1 


Oj. jo.zo.z 


r-, 
O 


i n 


1 u 


1 ^ 1 r\4-r\ ^ 
1j1.U±U.j 


AA S -UH A 
'+4.0 itU.^ 


U.JU ztU.Ul 


no 


probable candidate SNR 


T K7 1 on 
LI5Z, 1ZU 


u / . J0.4U.X 


a^-iq-77 n 
oj.jy. zz.u 





IU 






fi An -un 7 

o.OU ztU.z 


n i7 _i_n m 

U.J / ztU.Ul 


no 


probable candidate SNR 


LDi 1Z 1 


U / . j0.4Z. J 


OD. JO. 11.0 


l\ 
u 


i n 

LU 


1 u 


7n s zi 


7n i -un 7 

ZU.J ztU.J 


n 7Q i n ni 
u.zy ztu.ui 


no 


probable candidate SNR 


LBZ 122 




UJ.JU.J7.4 


6 


10 


10 


714 ±0 4 


7-5 a +n 'i 


n ii -L-n ni 




UJUUdUlC L ill KlKUl 1 L OlNrV 


LBZ 123 


07:36:44.2 


65:35:02.6 


6 


6 


2 


71.2 ±0.4 


20.6 ±0.3 


0.29 ±0.01 


no 


probable candidate SNR 


LBZ 124 


07:36:44.9 


65:36:05.9 


6 


10 


10 


31.7 ±0.4 


10.2 ±0.4 


0.32 ±0.02 


no 


probable candidate SNR 


LBZ 125 


07:36:45.9 


65-39-39 f, 




10 


10 


19.9 ±0.2 


6.9 ±0.1 


35 ±0 01 




probable candidate SNR^ 


LBZ 126 


07:36:46.3 


65:35:57.9 


6 


10 


10 


55.5 ±0.5 


17.3 ±0.4 


0.31 ±0.01 


no 


probable candidate SNR 


LBZ 127 


07:36:46.5 


65:36:10.8 


6 


10 


10 


175.0±0.6 


55.3 ±0.4 


0.32 ±0.01 


no 


probable candidate SNR^ 


LBZ 128 


07:36:47.5 


65 3619 9 




10 


10 


47.7 ±0.6 


16.7 ±0.5 


35 ±0 02 




probable candidate SNR 


LBZ 129 


07:36:47.6 


07:36:47.5 


6 


to 


10 


29.6 ±0.5 


10.6 ±0.4 


0.36 ±0.01 


no 


probable candidate SNR 


LBZ 130 


07:36:47.9 


65:36:26.3 


6 


to 


10 


52.4 ±0.6 


19.6 ±0.5 


0.37 ±0.02 


no 


probable candidate SNR 


LBZ 131 


07:36:49.2 


65:34:30.6 


10 


15 


5 


31.2 ±0.6 


9.7 ±0.3 


0.31 ±0.01 


no 


probable candidate SNR*" 


LBZ 132 


07:36:49.3 


65:36:21.6 


6 


to 


10 


89.5 ±0.6 


30.6 ±0.5 


0.34 ±0.01 


no 


probable candidate SNR 


LBZ 133 


07:36:50.1 


65:36:48.9 


6 


to 


10 


79.0 ±0.6 


25.6 ±0.4 


0.32 ±0.01 


no 


probable candidate SNR 


LBZ 134 


07:36:51.0 


65:36:14.3 


6 


10 


10 


41.2 ±0.7 


12.2 ±0.5 


0.30 ±0.02 


no 


probable candidate SNR 


LBZ 135 


07:36:52.7 


65:35:50.2 


8 


10 


10 


168.0±0.8 


58.0 ±0.6 


0.35 ±0.01 


no 


probable candidate SNR^ 


LBZ 136 


07:36:53.2 


65:35:54.1 


6 


10 


10 


19.7 ±0.8 


6.2 ±0.3 


0.32 ±0.03 


no 


probable candidate SNR 


LBZ 137 


07:36:53.7 


65:35:11.5 


5 


to 


10 


10.9 ±0.4 


4.1 ±0.2 


0.37 ±0.02 


no 


probable candidate SNR^_ 


LBZ 138 


07:36:53.8 


65:35:32.1 


6 


10 


10 


31.5 ±0.5 


9.2 ±0.4 


0.29 ±0.02 


no 


probable candidate SNR 


LBZ 139 


07:36:56.3 


65:34:05.6 


8 


to 


10 


48.6 ±0.4 


15.0 ±0.2 


0.31 ±0.01 


no 


probable candidate SNR / 


LBZ 140 


07:36:57.4 


65:33:58.8 


6 


to 


10 


19.0 ±0.3 


6.5 ±0.1 


0.34 ±0.01 


no 


probable candidate SNR 


LBZ 141 


07:36:57.9 


65:37:31.6 


6 


10 


10 


29.6 ±0.5 


8.6 ±0.4 


0.29 ±0.01 


no 


probable candidate SNR 


LBZ 142 


07:36:58.2 


65:34:07.7 


6 


10 


10 


20.3 ±0.3 


7.1 ±0.1 


0.35 ±0.01 


no 


probable candidate SNR 


LBZ 143 


07:37:01.3 


65:34:59.5 


5 


5 


2 


13.4 ±0.4 


5.0 ±0.1 


0.37 ±0.02 


no 


probable candidate SNR 


LBZ 144 


07:37:01.9 


65:33:42.6 


5 


to 


10 


9.8 ±0.5 


2.7 ±0.2 


0.27 ±0.03 


no 


probable candidate SNR3 


LBZ 145 


07:37:02.1 


65:34:36.6 


6 


to 


10 


36.9 ±0.4 


13.0 ±0.2 


0.35 ±0.01 


no 


probable candidate SNR^_ 


LBZ 146 


07:37:03.0 


65:33:46.1 


6 


6 


2 


8.1 ±0.5 


2.7 ±0.2 


0.33 ±0.03 


no 


probable candidate SNR 1 


LBZ 147 


07:37:04.6 


65:36:38.2 


6 


10 


10 


31.7 ±0.6 


11.9 ±0.4 


0.38 ±0.01 


no 


probable candidate SNR 


LBZ 148 


07:37:04.7 


65:34:35.9 


6 


to 


10 


26.9 ±0.4 


9.2 ±0.1 


0.34 ±0.01 


no 


probable candidate SNR 


LBZ 149 


07:37:05.8 


65:34:32.2 


10 


20 


5 


34.0 ±0.5 


10.6 ±0.2 


0.31 ±0.01 


no 


probable candidate SNR J 



a Spectroscopically observed, optical SNR (SNR-4) by Matonick & Fesen 1 1997). Also possible superbubble (see §5.3.4) 
6 X-ray detected XRB in Paper I 

c Optically detected, photometric SNR (SNR-8) by Matonick & Fese^ Jl997t) . Also possible superbubble (see §5.3.4) 

d Spectroscopically detected, optical SNR (S NR-10) bvlMatonick & Fesenl jl997h . Also possible superbubble (see §5.3.4) 

e Spectroscopically detected, optical SNR bv lMatonick & Fesen ( 1997) (SNR-13) 

f Spectroscopically detected, optical SNR (SNR-16) by Matonick & Fesen 1 1997). Also possible superbubble (see §5.3.4) 
9 Optically detected, photometric SNR (SNR-20) by Matoni ck & FesenH 1 997l) 

Spectroscopically detected, optical SNR (SNR-19) by Matonick & Fesen 1 1997) 
1 Optically detected, photometric SNR (SNR-23) bv lMatonick & Fesenl \ 19971) 
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Table 4. Properties of photometric SNRs in NGC 3077 



SourcelD 


RA 


Dec 


1? ™A 


An 


Dan 




t{[S IIJ) 


([i> U\/Ha) phot 


Spectra 


Classification 




(h:m:s) 


(d:m:s) 


(pix) 


(pix) 


(pix) 


(erg sec cm ) 


(erg sec cm ) 










(J2000) 


(J zuuu ) 










< w i r> — 1 5 \ 
( X 1U ) 








LBZl 


10:03:14.2 


68:43:52.1 


4 


10 


10 


10.3±0.7 


4.6±0.3 


0.45±0.08 


yes (M) 


SNR 


LBZ2 


10:03:16.5 


68:44:41.8 


4 


10 


10 


7.0±0.4 


3.6±0.2 


0.51±0.08 


yes (M) 


SNR 


LBZ3 


10:03:17.1 


68:44:37.5 


5 


10 


10 


24.5±0.6 


6.8±0.3 


0.28±0.02 


yes (M) 


SNR 


LBZ4 


10:03:18.4 


68:43:19.3 


5 


5 


10 


13.7±0.6 


3.8±0.3 


0.28±0.04 


yes (M) 


SNR 


LBZ5 


10:03:18.8 


68:43:37.9 


4 


5 


5 


3.6±0.7 


2.7±0.3 


0.75±0.34 


yes (M) 


SNR 


LBZ6 


10:03:23.4 


68:44:14.8 


4 


10 


10 


9.9±0.8 


3.4±0.4 


0.34±0.08 


yes (S) 


SNR 


LBZ7 


10:03 


14.9 


68:43:47.2 


4 


10 


10 


7.4±0.7 


5.2±0.4 


0.71±0.16 


no 


candidate SNR 


LBZ8 


10:03 


15.7 


68:43:48.3 


4 


10 


10 


4.8±0.8 


2.4±0.4 


0.51 ±0.22 


no 


candidate SNR 


LBZ9 


10:03 


16.5 


68:44:35.6 


4 


10 


10 


4.6±0.5 


2.9±0.2 


0.64±0.16 


no 


candidate SNR 


LBZ10 


10:03 


16.6 


68:43:44.7 


4 


10 


10 


9.9±0.8 


4.1 ±0.4 


0.41±0.09 


no 


candidate SNR 


LBZ11 


10:03 


16.8 


68:44:31.9 


4 


10 


10 


7.9±0.5 


3.6±0.3 


0.45±0.08 


no 


candidate SNR 


LBZ12 


10:03 


18.1 


68:44:32.6 


4 


10 


10 


8.3±0.6 


3.7±0.3 


0.45±0.08 


no 


candidate SNR 


LBZ13 


10:03 


18.1 


68:44:36.0 


4 


10 


10 


5.7±0.5 


2.7±0.3 


0.47±0.12 


no 


candidate SNR 


LBZ14 


10:03 


18.6 


68:44:30.1 


3 


10 


10 


6.6±0.4 


2.8±0.2 


0.43±0.08 


no 


candidate SNR 


LBZ15 


10:03 


19.4 


68:43:15.4 


4 


10 


10 


10.5±0.5 


4.2±0.2 


0.40±0.05 


no 


candidate SNR 


LBZ16 


10:03 


20.3 


68:44:29.0 


4 


6 


5 


11.1±0.6 


5.4±0.3 


0.49±0.07 


no 


candidate SNR 


LBZ17 


10:03 


22.3 


68:43:56.1 


4 


10 


10 


9.7±0.8 


3.8±0.4 


0.40±0.10 


no 


candidate SNR 


LBZ18 


10:03 


22.7 


68:44:15.8 


4 


10 


10 


9.0±0.8 


5.2±0.4 


0.58±0.13 


no 


candidate SNR 


LBZ19 


10:03 


14.0 


68:44:01.4 


4 


10 


10 


18.3±0.7 


5.2±0.3 


0.29±0.04 


no 


probable candidate SNR 


LBZ20 


10:03 


14.4 


68:43:59.2 


4 


10 


10 


16.9±0.8 


5.0±0.4 


0.29±0.04 


no 


probable candidate SNR 


LBZ21 


10:03 


15.1 


68:44:25.1 


4 


10 


10 


17.5±0.6 


5.6±0.3 


0.32±0.03 


no 


probable candidate SNR 


LBZ22 


10:03 


17.7 


68:44:31.0 


4 


10 


10 


11.8±0.6 


3.6±0.3 


0.31 ±0.05 


no 


probable candidate SNR 


LBZ23 


10:03 


17.8 


68:43:12.0 


4 


10 


10 


13.4±0.5 


3.9±0.2 


0.29±0.03 


no 


probable candidate SNR 


LBZ24 


10:03 


20.8 


68:41:40.2 


4 


10 


10 


4.2±0.2 


1.2±0.1 


0.29±0.05 


no 


probable candidate SNR a 



a X-ray detected SNR in Paper I, denoted as source LZB 15 
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Table 5. Properties of photometric SNRs in NGC4214 



SourcelD 




RA 


Dec 


Rad 


An 


Dan 


F(Ha) 


F([S II]) 


([S n]/Ha) phot 


Spectra 


Classification 




(h:m:s) 


(d:m:s) 


(pix) 


(pix) 


(pix) 


(erg sec -1 cm -2 ) 


(erg sec -1 cm -2 ) 










(J2000) 


(J2000) 








(X 10" 15 ) 


(X 10" 15 ) 








LBZ1 


12 


15:33.6 


36:19:26.9 


5 


ext 


ext 


18.8±0.2 


4.7±0.3 


0.25±0.03 


yes (S) 


SNR 


LBZ2 


12 


15:33.8 


36:19:12.0 


3 


20 


10 


2.4±0.1 


1.7±0.2 


O.71±0.15 


yes (M) 


SNR 


LBZ3 


12 


15:33.8 


36:19:30.9 


5 


ext 


ext 


22.2±0.2 


5.3±0.3 


0.24±0.02 


yes (S) 


SNR 


LBZ4 


12 


15:35.7 


36:17:41.6 


5 


10 


10 


16.8±0.2 


9.3±0.2 


O.55±0.03 


yes (M) 


SNR 


LBZ5 


12 


15:37.6 


36:20:12.3 


3 


10 


10 


4.1±0.2 


3.0±0.3 


0.73±0.16 


yes (S) 


SNR 


LBZ6 


12 


15:37.6 


36:20:33.3 


6 


45 


10 


8.2±0.3 


6.5±0.4 


0.79±0.12 


yes (S) 


SNR d 


LBZ7 


12 


15:37.7 


36:19:12.9 


5 


10 


10 


13.5±0.3 


6.2±0.4 


0.46±0.06 


yes (S) 


SNR 


LBZ8 


12 


15:37.8 


36:16:12.7 


6 


20 


30 


29.1 ±0.1 


23.0±0.2 


0.79±0.02 


yes (S) 


SNR d 


LBZ9 


12 


15:39.4 


36:19:09.5 


5 


2 


5 


7.2±0.4 


3.8±0.5 


0.53±0.15 


yes (M) 


SNR 


LBZ10 


12 


15:39.4 


36:20:06.5 


5 


10 


10 


8.2±0.4 


4.8±0.5 


0.58±0.13 


yes (M) 


SNR 


LBZ11 


12 


15:39.6 


36:20:11.8 


5 


10 


10 


7.4±0.3 


6.6±0.5 


0.89±0.15 


yes (M) 


SNR 


LBZ12 


12 


15:39.9 


36:20:03.5 


5 


6 


5 


5.3±0.4 


3.4±0.5 


0.64±0.22 


yes (M) 


SNR 


LBZ13 


12 


15:40.5 


36:18:25.4 


4 


ext 


ext 


8.9±0.2 


4.1±0.2 


0.46±0.05 


yes (M) 


SNR 


LBZ14 


12 


15:40.9 


36:19:50.0 


5 


10 


5 


14.0±0.4 


5.4±0.5 


0.39±0.07 


yes (M) 


SNR 


LBZ15 


12 


15:41.7 


36:18:40.5 


5 


5 


5 


3.8±0.2 


3.8±0.4 


1.01 ±0.25 


yes (M) 


SNR 


LBZ16 


12 


15:42.5 


36:19:47.7 


8 


20 


30 


176.0±0.5 


98.0±0.7 


O.55±0.01 


yes (M) 


SNR^_ 


LBZ17 


12 


15:44.7 


36:18:31.9 


3 


22 


3 


2.6±0.9 


2.0±0.1 


0.78±0.12 


yes (M) 


snr" 


LBZ18 


12 


1 7 


36:19:41.8 


7 


20 


30 


6.2±0.3 


3.5±0.4 


0.57±0.14 


yes (M) 


SNR^ 


LBZ19 


12 


15:21.8 


36:19:25.0 


5 


10 


10 


4.1±0.1 


2.6±0.2 


0.63±0.08 


no 


candidate SNR 


LBZ20 


12 


15:23.1 


36:21:45.0 


5 


10 


10 


1.4±0.1 


1.4±0.1 


1.03±0.24 


no 


candidate SNR 


LBZ21 


12 


15:23.6 


36:17:00.5 


5 


10 


10 


3.2±0.1 


2.0±0.2 


0.61±0.09 


no 


candidate SNR 


LBZ22 


12 


15:23.8 


36:20:37.4 


5 


10 


10 


8.9±0.1 


4.2±0.1 


0.47±0.03 


no 


candidate SNR 


LBZ23 


12 


15:25.9 


36:22:04.6 


5 


10 


10 


3.1±0.1 


1.4±0.2 


0.46±0.09 


no 


candidate SNR 


LBZ24 


12 


15:30.2 


36:16:50.1 


5 


10 


10 


12.7±0.1 


5.0±0.2 


0.40±0.02 


no 


candidate SNR 


LBZ25 


12 


15:31.9 


36:22:24.3 


5 


10 


10 


2.7±0.1 


1.4±0.2 


0.51±0.12 


no 


candidate SNR 


LBZ26 


12 


15:32.1 


36:22:05.6 


5 


10 


10 


11.1±0.2 


6.1±0.2 


0.55±0.04 


no 


candidate SNR 


LBZ27 


12 


15:32.4 


36:22:20.7 


5 


10 


10 


8.6±0.2 


3.2±0.2 


0.37±0.05 


no 


candidate SNR 


LBZ28 


12 


15:32.6 


36:21:58.5 


3 


4 


10 


2.7±0.1 


1.5±0.1 


0.55±0.08 


no 


candidate SNR 


LBZ29 


12 


15:32.7 


36:21:50.1 


5 


10 


10 


2.9±0.1 


2.5±0.2 


0.86±0.14 


no 


candidate SNR 


LBZ30 


12 


15:32.9 


36:22:13.2 


5 


10 


10 


10.6±0.1 


7.0±0.2 


0.66±0.04 


no 


candidate SNR 


LBZ31 


12 


15:33.3 


36:19:04.4 


5 


10 


10 


5.5±0.2 


3.5±0.3 


0.64±0.10 


no 


candidate SNR 


LBZ32 


12 


15:33.3 


36:19:25.6 


5 


10 


10 


6.8±0.2 


3.5±0.3 


0.51 ±0.09 


no 


candidate SNR 


LBZ33 


12 


15:33.3 


36:21:07.9 


5 


10 


10 


7.9±0.1 


3.0±0.2 


0.38±0.05 


no 


candidate SNR 


LBZ34 


12 


15:33.3 


36:21:56.4 


5 


10 


10 


12.1±0.2 


6.9±0.2 


0.57±0.04 


no 


candidate SNR 


LBZ35 


12 


15:33.4 


36:19:01.0 


5 


10 


10 


5.5±0.2 


4.9±0.3 


0.89±0.11 


no 


candidate SNR_^ 



a Optically detected SNR (SNR-6) bv lDopita etafl feOlOl) . Also possible superbubble (see §5.3.4) 
b X-ray (LZB 38) and optically (SNR-7) detected SNR in Paper I and lDopita et"ai] feOld) respectively. 
c Probably associated with SNR LZB 7 in Paper I 
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Table 5 - continued 



SourcelD 




RA 


Dec 


Rad 


An 


Dan 


F(Ha) 


F([S II]) 


([S n]/Ra) phot 


Spectra 


Classification 




(h:m:s) 


(d:m:s) 


(pix) 


(pix) 


(pix) 


(erg sec -1 cm -2 ) 


(erg sec -1 cm -2 ) 










(J2000) 


(J2000) 








(x 10~ 15 ) 


(x 10" 15 ) 








LBZ36 


12 


15:34.0 


36:21:53.5 


5 


10 


10 


5.3±0.1 


2.3±0.2 


0.43±0.07 


no 


candidate SNR 


LBZ37 


12 


15:34.5 


36:18:23.9 


5 


10 


10 


6.2±0.2 


4.1d__0.2 


0.67±0.08 


no 


candidate SNR 


LBZ38 


12 


15:35.2 


36:21:18.4 


5 


10 


10 


5.8±0.2 


2.7±0.2 


0.46±0.07 


no 


candidate SNR 


LBZ39 


12 


15:35.2 


36:22:16.2 


7 


15 


5 


8.7zb0.2 


8.5zb0.3 


0.98±0.08 


no 


candidate SNR d 


LBZ 40 


12 


15:35.4 


36:21:12.2 


5 


10 


10 


4.6±0.2 


2.0±0.2 


0.43±0.09 


no 


candidate SNR 


LBZ41-1 


12 


15:35.8 


36:20:52.8 


5 


10 


10 


6.3±0.2 


4.0±0.3 


0.63±0.09 


no 


candidate SNR 


LBZ 42-2 


12 


15:35.9 


36:20:51.1 


5 


10 


10 


9.4±0.2 


5.8±0.3 


0.6l±0.06 


no 


candidate SNR 


LBZ 43 


12 


15:36.2 


Jo.2U.4o.o 


5 


10 


10 


n n_i_n i 

y.y±o.2 


7.3±0.3 


n 1 A _I_A fY7 

0. /4±U.U/ 


no 


candidate SNR 


T T3V A A 


12 


15:36.7 


Jo.zU. j J. 1 


c 

J 


1 u 


1 u 


1 A Q_I_A 7 

io.y±u.z 


y.uztu.j 


U.jJ±U.U4 


no 


candidate MNK 


T R7 AS 


12 


15:37.9 


T.A- i Q-SS A. 
jD. I7.JJ.0 


J 


1 n 
1 u 


1 n 


an 7_|_n A 
7V. j_lu.4 


1 fx 0— I— 7 
J o.urJzu. / 


U.41 ZCU.Uj 


no 


LdnQlUdLe OlMK 


T R7 Af\ 


12 


15:38.0 


jD.Z 1 . 10.4 


J 


1 n 
1 u 


1 n 




7 7-UH ^ 


U.OJlCU. ij 


no 


LanQiudie oimk. 


T R7 Al 


12 


15:38.0 


JO.ZZ.ZZ.4 


1 n 


1 7 
1 _ 


J 


7-1-0 A 
00. / __cu.4 


An ft-i-ft S 


U.OJlCU.UZ 


no 


CdnUlUdLc JINK 


T R7 AS 


12 


15:38.3 


jD. ly.Lfo.D 


J 


1 n 
1 u 


1 n 

J U 


0. JICU. j 


a o_i_n s 


U.juxU. 1 1 


no 


LdnQiudie ijimk. 


T T3V /1Q 1 


12 


15:38.3 


JO.zU.Uy. J 


J 


1 n 
1 u 


1 n 
J U 


7n ^-Un a 

ZU. JltU.4 


8 7 _l_Pl ^ 


U.4U±U.UD 


no 


candidaie oink 


T R7 <n 9 
LDi JU-Z 


12 


15:38.6 


JO.ZU.Uy. J 


J 


1 n 
1 u 


1 n 
1 u 


izi n-un 4 
i4,Uz£U.4 


1 1 f\4-f\ <Z 
1 l.UztU.j 


U. / oltU.Uo 


no 


candidate oink 


T TJ7 ci a 


12 


15:38.8 


JO.ZU.Uy. / 


J 


1 n 
1 u 


1 n 

1U 


1 o c_|_n a 
lZ.o_-tU\4 


j.UztU. J 


u. jyztu.Uo 


no 


candidate oink 


T D V ST 

LdZ jz 


12 


15:38.9 


1A- 1 O- 1 a 1 

Jo. iy. 10. 1 


c 

J 


1 n 
1 u 


J u 


14.U±U.4 


O.OltU.J 


U.4 /±U.U/ 


no 


candidate MNK 


LDZ, J J 


12 


15:39.0 


1A- 1 Q-fK A 
JO. 1V.UD.4 


J 


1 n 


1 n 


/.4__tlf. J 


O.OltU.4 




no 


candidate oink 


T T37 S/l 


12 


15:39.0 


1A ■ 1 O-flQ £ 

jo. ty.Uo.o 


J 


c 

J 


c 

J 


/.z±U.4 


■1 Q_|_A C 

j.y±u.j 


U.j4±U. 14 


no 


candidate sink 


LBZ 55 


12 


15:39.2 


36:20:12. 1 


5 


10 


10 


6.5±0.3 


2.4±0.5 


U.37±0.14 


no 


candidate SNR 


LBZ 56 


12 


15:39.4 


36:20:54.1 


4 


20 


5 


2.2±0.1 


2.0=b0.2 


0.89±0.21 


no 


candidate SNR^ 


LBZ 57 


12 


15:40.0 


36:18:39.4 


5 


10 


10 


9.6±0.2 


8.9±0.4 


0.92±0.09 


no 


candidate SNR^ 


LBZ 58 


12 


15:40.2 


36:18:41.1 


5 


10 


10 


10,8±Q.2 


8.0±0.4 


0.74±0.08 


no 


candidate SNR 


LBZ 59 


12 


15:40.8 


36:19:58.8 


5 


10 


10 


15.2±0.3 


8.3±0.5 


0.54±0.07 


no 


candidate SNR 


LBZ 60 


12 


15:41.8 


36:18:50.5 


5 


10 


10 


5.6±0.3 


3.1±0.4 


0.55±0.14 


no 


candidate SNR 


LBZ 61 


12 


15:41.9 


36:19:35.9 


5 


10 


10 


7.4±0.3 


5.1±0.4 


0.69±0.13 


no 


candidate SNR 


LBZ 62 


12 


15:42.0 


36:19:43.1 


5 


10 


10 


8.4±0.3 


7.0±0.4 


0.83±0.12 


no 


candidate SNR 


LBZ 63 


12 


15:42.7 


36:18:34.1 


5 


10 


10 


36.0±0.3 


23.0±0.4 


0.64±0.02 


no 


candidate SNR 


LBZ 64 


12 


15:42.8 


36:16:58.6 


5 


10 


10 


4.3±0.1 


1.7±0.2 


0.40±0.07 


no 


candidate SNR 


LBZ 65 


12 


15:44.7 


36:18:03.6 


5 


10 


10 


6.3±0.2 


3.5±0.2 


0.55±0.07 


no 


candidate SNR 


LBZ 66 


12 


15:46.1 


36:17:02.0 


5 


10 


10 


10.1±0.1 


3.9±0.2 


0.39±0.03 


no 


candidate SNR 


LBZ 67 


12 


15:46.2 


36:17:39.4 


5 


10 


10 


6.7±0.1 


5.2±0.2 


0.78±0.05 


no 


candidate SNR 



a This source probably coincides with X-ray detected SNR (source LZB 1 1) in Paper I. 
" X-ray selected SNR (denoted as source LZB 31) in Paper I 

c X-ray detected SNR ( denote d as LZB 30) in Paper I, optically detected SNR (denoted as SNR-2) by bopita et~aj] i2010h and radio selected SNR (denoted as SNR-9) 
bv lChomiuk & Wilcotj iibol 
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Table 5 - continued 



SourcelD 




RA 


Dec 


Rad 


An 


Dan 




F([S n]) 


Crs IIl/Ha)„(,„* 


Spectra 


Classification 




(h:m:s) 


(d:m:s) 


fnixl 


(pix) 


fnixl 


(erg sec - ^ cm - ^) 


(erg sec - ^ cm - ) 










(J2000) 


(J2000) 








(X 10 -16 ) 


(X 10 -15 ) 








LBZ68 


12 


15:47.1 


36:17:14.8 


5 


10 


10 


4.8±0.1 


2.7±0.2 


0.56±0.06 


no 


candidate SNR 


LBZ69-1 


12 


15:47.6 


36:17:37.2 


5 


10 


10 


8.2±0.1 


5.4±0.2 


0.65±0.05 


no 


candidate SNR 


LBZ70-2 


12 


15:47.7 


36:17:35.5 


5 


10 


10 


10.1±0.1 


7.5±0.2 


0.74±0.04 


no 


candidate SNR 


LBZ71-3 


12 


15:47.8 


36:17:37.1 


5 


10 


10 


7.9±0.1 


5.6±0.2 


0.71 ±0.05 


no 


candidate SNR 


LBZ72-4 


12 


15:47.9 


36:17:36.7 


5 


10 


10 


8.6±0.1 


5.9±0.2 


0.69±0.05 


no 


candidate SNR 


LBZ73 


12 


15:48.8 


36:17:02.3 


6 


70 


5 


8.9±0.1 


4.8±0.2 


0.54±0.05 


no 


candidate SNR_^ 


LBZ74 


12 


15:33.2 


36:16:45.3 


5 


10 


10 


5.8±0.1 


1.9±0.1 


0.33±0.04 


no 


probable candidate SNR 


LBZ75 


12 


15:34.9 


36:22:48.5 


5 


10 


10 


4.6±0.1 


1.5±0.1 


0.33±0.05 


no 


probable candidate SNR 


LBZ76 


12 


15:35.4 


36:19:44.6 


5 


10 


10 


14.0±0.3 


4.6±0.5 


0.33±0.06 


no 


probable candidate SNR 


LBZ77 


12 


15:35.8 


36:21:02.0 


6 


10 


10 


27.4±0.2 


9.1±0.3 


0.33±0.02 


no 


probable candidate SNR-^ 


LBZ78 


12 


15:36.3 


36:20:02.6 


5 


10 


10 


47.9±0.4 


15.0±0.5 


0.32±0.02 


no 


probable candidate SNR 


LBZ79 


12 


15:36.6 


36:22:44.6 


5 


10 


10 


14.2±0.2 


4.1 ±0.2 


0.29±0.02 


no 


probable candidate SNR 


LBZ 80 


12 


15:38.2 


36:19:45.2 


10 


10 


5 


94.1 ±0.6 


33.0±1.1 


0.35±0.02 




probable candidate SNR^ 


LBZ81 


12 


15:38.6 


36:20:04.6 


5 


10 


10 


42.8±0.4 


14.0±0.6 


0.33±0.02 


no 


probable candidate SNR 


LBZ 82 


12 


15:38.9 


36:18:58.9 


4 


ext 


ext 


25.7±0.2 


8.5±0.3 


0.33±0.02 


no 


probable candidate SNR^ 
probable candidate SNr£ 


LBZ 83 


12 


15:40.2 


36:19:30.2 


5 


10 


10 


410.0±1.0 


150.0±0.9 


0.36±0.01 


no 


LBZ 84 


12 


15:40.8 


36:18:46.3 


5 


10 


10 


13.5±0.3 


4.7±0.4 


0.34±0.05 


no 


probable candidate SNR 


LBZ 85 


12 


15:40.8 


36:18:49.9 


5 


10 


10 


23.9±0.3 


6.9±0.4 


0.29±0.03 


no 


probable candidate SNR 


LBZ 86 


12 


15:40.9 


36:18:52.8 


5 


10 


10 


23.9±0.3 


7.9±0.4 


0.33±0.03 


no 


probable candidate SNR 


LBZ 87 


12 


15:41.9 


36:19:15.5 


6 


6 


2 


83.8±0.5 


30.0±0.6 


0.36±0.01 


no 


probable candidate SNR e 


LBZ 88 


12 


15:42.9 


36:18:13.3 


5 


10 


10 


23.9±0.2 


8.5±0.3 


0.36±0.02 


no 


probable candidate SNR 


LBZ 89 


12 


15:43.1 


36:16:49.6 


5 


10 


10 


17.1±0.2 


6.0±0.2 


0.35±0.02 


no 


probable candidate SNR 


LBZ 90 


12 


15:43.6 


36:16:50.0 


5 


10 


10 


20.5±0.2 


6.7±0.2 


0.33±0.02 


no 


probable candidate SNR 


LBZ 91 


12 


15:44.7 


36:22:53.3 


5 


10 


10 


2.7±0.1 


1.0±0.2 


0.36±0.10 


no 


probable candidate SNR 


LBZ 92 


12 


15:50.8 


36:21:25.0 


5 


10 


10 


5.5±0.1 


1.7±0.1 


0.31±0.04 


no 


probable candidate SNR 



a X-ray detected SNR (denoted as LZB 23) in Paper I. 

b IChomiuk & Wilcotsl 12009) classify this source a s a radio SNR/HlI while in X-rays is spectroscopically identifie d as XRB in Paper I 

Optically detected source by Dopita et al. 12010), denoted as SNR-1 and radio detected source bv lChomiuk & Wilcotsl Hw^) . denoted as SNR-4 
d Optical SNR (SNR-4) bv lDopita et a?] feplOl) and radio SNR (SNR -1 1) bvlChomiuk & Wilcotsl |2009|) . 

e This source is also identified as SNR in various wavebands; optical: Ipppita et alJfeOld) denoted as SNR 5, radio: IVukotic et alj feOOSl) and lChomiuk & Wilcotsl |2009|) 
denoted as SNR p and SNR 19 respectively and X-rays: Paper I denoted as LZB 28. 
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Table 6. Properties of photometric SNRs in NGC 4395 



SourcelD 


RA 


Dec 


Rad 


An 


Dan 


F(Ha) 


F([S II]) 


([S \\}Ma) vhot 


Spectra 


Classification 




(h:m:s) 


(d:m:s) 


(pix) 


(pix) 


(pix) 


(erg sec -1 cm -2 ) 


(erg sec -1 cm~ 2 ) 










(J2000) 


(J2000) 








(x 10" 15 ) 


(X 10- 15 ) 








LZB1 


12:25:44.9 


33:30:36.3 


6 


10 


10 


14.0±0.2 


3.5±0.1 


0.25±0.02 


yes (M) 


SNR 


LBZ2 


12:25:46.1 


33:30:47.2 


4 


10 


10 


4.3±0.1 


1.2=1=0.1 


0.27±0.04 


yes (M) 


SNR 


LBZ3 


12:25:47.2 


33:32:45.3 


3 


10 


10 


5.5±0.1 


1.4=1=0.1 


0.26±0.04 


yes (M) 


SNR 


LBZ4 


12:25:53.4 


33:31:03.9 


5 


20 


30 


14.0±0.2 


3.3±0.1 


0.24±0.02 


yes (M) 


SNR 


LBZ5 


12:25:54.1 


33:30:57.6 


6 


15 


5 


17.0±0.3 


4.3±0.1 


0.25±0.02 


yes (S) 


SNR 


LBZ6 


12:25:54.3 


33:30:50.0 


4 


10 


5 


1.5±0.2 


1.3±0.2 


0.88±0.43 


yes (S) 


SNR 


LBZ7 


12'25'31 9 




4 


20 


10 


? 4-1-0 1 


n e-i-n 1 


U.J / =W.UJ 


no 


LilllUKIiHL vMNix 


LBZ8 


12:25:37.9 


33:30:34.3 


5 


10 


10 


5.3±0.1 


2.0±0.1 


0.39±0.03 


no 


candidate SNR 


LBZ9 


12:25:44.6 


33:35:08.4 


4 


10 


10 


4.4±0.2 


1.6=1=0.1 


0.36±0.06 


no 


candidate SNR 


LBZ10 


12:25:50.7 


33:30:09.0 


4 


10 


10 


3.1=1=0.1 


1.1±0.1 


0.36±0.05 


no 


candidate SNR 


LBZ11 


12:25:52.5 


33:30:25.9 


4 


5 


5 


3.9±0.2 


2.0±0.1 


0.53±().()8 


no 


candidate SNR 


LBZ12 


12:25:53.4 


33:31:05.9 


5 


6 


5 


7.5±0.2 


3.0±0.1 


0.40±0.04 


no 


candidate SNR 


LBZ13 


12:25:54.5 


33:31:03.4 


4 


10 


10 


2.7±0.2 


1.8±0.1 


0.64±0.14 


no 


candidate SNR 


LBZ14 


12:25:54.6 


33:31:14.6 


4 


10 


10 


5.8±0.2 


2.4±0.1 


0.41 ±0.05 


no 


candidate SNR 


LBZ15 


12:25:54.9 


33:31:12.3 


4 


10 


10 


5.3±0.2 


1.9±0.1 


0.35±0.05 


no 


candidate SNR 


LBZ16 


12:25:56.6 


33:31:31.7 


4 


10 


10 


4.1 ±0.2 


2.8±0.1 


0.68±0.11 


no 


candidate SNR 


LBZ17 


12:25:57.2 


33:36:22.5 


4 


10 


10 


2.6±0.1 


0.7±0.1 


0.34±0.06 


no 


candidate SNR 


LBZ18 


12:25:57.7 


33:31:54.7 


4 


10 


10 


6.2±0.2 


2.2±0.1 


0.36±0.04 


no 


candidate SNR 


LBZ19 


12:25:59.9 


33:31:32.6 


4 


10 


10 


5.5±0.2 


2.0±0.1 


0.37±0.05 


no 


candidate SNR 


LBZ20 


12:26:01.1 


33:29:04.3 


4 


10 


10 


2.0±0.1 


0.7±0.1 


0.35±0.06 


no 


candidate SNR 


LBZ21 


12:25:31.3 


33:35:24.8 


4 


10 


10 


3.1=1=0.1 


0.8±0.1 


0.26±0.04 


no 


probable candidate SNR 


LBZ22 


12:25:34.7 


33:33:02.9 


4 


10 


10 


3.1=1=0.1 


0.9±0.1 


0.30±0.05 


no 


probable candidate SNR 


LBZ23 


12:25:42.1 


33:31:22.2 


4 


10 


10 


3.9±0.1 


1.2±0.1 


0.32±0.04 


no 


probable candidate SNR 


LBZ24 


12:25:42.7 


33:30:47.9 


4 


10 


10 


7.9±0.2 


2.2±0.1 


0.27±0.03 


no 


probable candidate SNR 


LBZ25 


12:25:42.7 


33:31:03.5 


4 


10 


10 


5.3±0.2 


1.8±0.1 


0.34±0.04 


no 


probable candidate SNR 


LBZ26 


12:25:43.5 


33:33:30.2 


4 


10 


10 


16.0±0.2 


4.5±0.1 


0.29±0.02 


no 


probable candidate SNR 


LBZ27 


12:25:44.3 


33:32:56.2 


4 


10 


10 


9.1±0.2 


2.5±0.1 


0.27±0.03 


no 


probable candidate SNR 


LBZ28 


12:25:45.7 


33:30:51.6 


4 


10 


10 


5.3±0.1 


1.6±0.1 


0.29±0.03 


no 


probable candidate SNR 


LBZ29 


12:25:49.1 


33:32:36.8 


4 


10 


10 


8.9±0.2 


2.3±0.2 


0.26±0.04 


no 


probable candidate SNR 


LBZ30 


12:25:49.5 


33:30:08.4 


4 


5 


5 


3.1±0.1 


1.0±0.1 


0.34±0.05 


no 


probable candidate SNR 


LBZ31 


12:25:50.5 


33:30:16.9 


4 


10 


10 


5.1±0.1 


1.5=1=0.1 


0.30±0.03 


no 


probable candidate SNR 


LBZ32 


12:25:50.9 


33:29:29.7 


4 


10 


10 


4.1 ±0.1 


1.4=1=0.1 


0.34±0.04 


no 


probable candidate SNR 
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Table 6 - continued 



SourcelD 


RA 


Dec 


Rad 


An 


Dan 


F(Ha) 


F([S II]) 


/ rC ill /TT \ 

([S n]/Ha) phot 


Spectra 


Classification 




(h:m:s) 


(d:m:s) 


(pix) 


(pix) 


(pix) 


/ —1 — 2\ 
(erg sec cm ) 


(erg sec -1 cm -2 ) 










(J2000) 


(J2000) 








(x 10 °) 


(x 10 10 ) 








LBZ33 


12:25:51.9 


33:30:32.8 


4 


10 


10 


4.3±0.1 


l.liO.l 


0.26±0.04 


no 


probable candidate SNR 


LBZ34 


12:25:53.6 


33:35:09.9 


4 


10 


10 


3.4±0.1 


0.9±0.1 


0.26±0.04 


no 


probable candidate SNR 


LBZ35 


12:25:53.7 


33:30:57.4 


4 


10 


10 


5.8±0.2 


1.8±0.1 


0.32±0.05 


no 


probable candidate SNR 


LBZ36 


12:25:53.9 


33:30:49.5 


4 


10 


10 


3.6±0.2 


l.liO.l 


0.29±0.09 


no 


probable candidate SNR 


LBZ37 


12:25:55.7 


33:31:30.5 


4 


10 


10 


8.7±0.2 


2.6±0.1 


0.30±0.03 


no 


probable candidate SNR 


LBZ38 


12:25:56.3 


33:30:10.2 


4 


10 


10 


4.9±0.1 


1.4±0.1 


0.28±0.03 


no 


probable candidate SNR 


LBZ39 


12:25:56.7 


33:35:18.9 


5 


20 


30 


6.0±0.1 


1.9±0.1 


0.31 ±0.03 


no 


probable candidate SNR 


LBZ40 


12:25:59.2 


33:36:40.4 


4 


10 


10 


2.9±0.1 


0.8±0.1 


0.28±0.05 


no 


probable candidate SNR 


LBZ41 


12:25:59.6 


33:31:04.3 


4 


10 


10 


7.5±0.2 


2.0±0.1 


0.27±0.03 


no 


probable candidate SNR 


LBZ42 


12:25:59.7 


33:31:21.4 


4 


10 


10 


6.2±0.2 


1.6±0.1 


0.26±0.04 


no 


probable candidate SNR 


LBZ43 


12:26:00.7 


33:28:40.1 


4 


10 


10 


3.4±0.1 


l.OiO.l 


0.31 ±0.05 


no 


probable candidate SNR 


LBZ44 


12:26:02.2 


33:31:21.3 


4 


10 


10 


5.1±0.2 


1.4±0.1 


0.27±0.04 


no 


probable candidate SNR 


LBZ45 


12:26:07.5 


33:32:03.0 


4 


20 


10 


3.2±0.1 


0.9±0.1 


0.27±0.04 


no 


probable candidate SNR 


LBZ46 


12:26:08.2 


33:35:26.4 


4 


20 


10 


2.7±0.1 


0.8±0.1 


0.29±0.05 


no 


probable candidate SNR 


LBZ47 


12:26:08.8 


33:32:46.2 


4 


10 


10 


6.0±0.2 


1.7±0.1 


0.29±0.05 


no 


probable candidate SNR 
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Table 7. Properties of photometric SNRs in NGC 4449 



SourcelD 


RA 


Dec 


Rad 


An 


Dan 


F(Ha) 


F([S 11]) 


([S uVHa) phot 


Spectra 


Classification 




(h:m:s) 


(d:m:s) 


(pix) 


(pix) 


(pix) 


(erg sec -1 cm -2 ) 


(erg sec -1 cm -2 ) 










(J2000) 


(J2000) 








(x 10- 15 ) 


(X 10" 1S ) 








LBZ 1 


1 9-98-07 3 


44:04:44.9 


4 


4 


5 


3.8=1=0.2 


3.6+0.3 


91+0 91 

yj. y JiLv.z 1 


YCs f 


SNR 


LBZ 2 


1 9-98-07 4 
1 z..^o.o / 


44-05-51 6 


5 


10 


10 


g Q-J-Q 3 


4 4+0.3 


S44-0 08 




SNR 


LBZ 3 


1 9-98-09 5 


44-05-49 2 


5 


10 


10 


19 0+0 4 


7 0+0 5 


n 3Q4-0 05 




SNR 


LBZ 4 


12"28" 1 1 8 


44-05-1 3 9 


5 


10 


10 


17 0+0 5 


5 4_l_0.6 


n 304-0 06 




SNR 


LBZ 5 


12"28" 11.9 


44-04-49 4 


5 


5 


5 


7 5-j-O 3 


4 4+0.3 


n SQ4-0 10 

U. J7ZT.U. IV 




SNR 


T R7 6h 


1 9-98-19 6 

1 Z..Z.O. 1Z..U 


44-06-38 1 


3 


5 


5 


2.9±0.2 


1.0+0.2 


n 34+0 1 6 




SNR 


LBZ 6a 


12:28:12.7 


44:06:39.5 


3 


5 


5 


3.1±0.2 


1.9+0.2 


0.62±0.19 


yes (M) 


SNR 


LBZ 7 


12:28:13.0 


44:06:06.1 


5 


10 


10 


77.0±0.6 


18.0+0.6 


0.24±0.01 


yes (S) 


SNR 


LBZ 8 


12:28:13.0 


44:06:28.8 


5 


10 


10 


24.0+0.4 


9.0+0.4 


0.36±0.03 


yes (S) 


SNR 


LBZ 9 


12:28:13.1 


44:06:34.9 


5 


10 


10 


41.0±0.5 


11.0+0.5 


0.27±0.02 


yes (S) 


SNR 


LBZ 10 


12:28:13.1 


44:06:22.7 


6 


10 


10 


20.0±0.5 


7.7+0.5 


0.36±0.05 


yes (S) 


SNR 


LBZ 11 


12:28:13.2 


44:06:41.9 


4 


5 


5 


4.1±0.3 


3.7+0.3 


0.91±0.23 


yes (S) 


SNR 


LBZ 12 


12:28:13.3 


44:05:56.1 


5 


10 


10 


17.0±0.6 


13.0+0.7 


0.77±0.10 


yes (M) 


SNR 


LBZ 13 


12:28:14.4 


44:05:45.4 


5 


10 


10 


7.9±0.5 


4.9+0.5 


0.63±0.16 


yes (M) 


SNR 


LBZ 14 


12:28:14.9 


44:05:29.3 


4 


5 


3 


4.3±0.3 


3.4+0.3 


0.79±0.19 


yes (M) 


SNR 


LBZ 15 


12:28:14.9 


44:06:56.3 


5 


5 


5 


8.4±0.3 


3.0+0.3 


0.35±0.07 


yes (M) 


SNR 


LBZ 16 


12:28:15.1 


44:06:08.5 


3 


10 


10 


5.8±0.2 


2.9+0.3 


0.51±0.10 


yes (M) 


SNR 


LBZ 17 


12:28:16.2 


44:06:15.6 


3 


4 


5 


3.4±0.2 


2.3+0.2 


0.68±0.16 


yes (M) 


SNR 


LBZ 18 


12:28:19.5 


44:06:13.9 


5 


5 


2 


6.0±0.3 


6.6+0.3 


1.12±0.17 


yes (M) 


SNR 


LBZ 19 


1 9-97-55 8 


44-05-35 7 


5 




10 


11.0=b0.2 


4.0+0.2 


a 37+0 03 

Lf. J / ZCV../.V../J 




nanHirlatp SNR 
Ud.llUlU.alC l)1M\ 


T R7 9ft 


1 9-98-04 1 


44-0S-4S 1 

t T t T.UJ.*+J. 1 


j 


10 


1 n 


8 7-t-n 9 


4 6+0 9 


O S94-0 OS 


no 


LdllUlUdLc Ol>J\. 


LBZ 21 


1 9-98-06 9 


44-03-96 4 


5 


10 


10 


24.0±0.2 


6.2+0.2 


n 464-0 05 




nnnHirlntp SNR 

UdllUlUdlC . 1 L \ IN. 


LBZ 22 


1 9-98-07 n 


44 -04 -9 Q zl 


s 

j 


5 


5 

J 


1 6-1-0 1 


8 1 -t-A 1 
0. 1=10. j 


O 4S4-0 OS 




LdllUlUdlC orNix 


LBZ 23 


1 9-98-07 8 


4zt-os-43 7 

t t t f.UJ.*+J, / 


j 


10 


10 


9 6-1-0 1 


7 7+0 4 


n 804-0 1 n 




nnnHirlnlp SNR 
LdllUlUdlC orNlN. 


LBZ 24 


1 9-98-08 S 


44'0S'49 8 


5 


1 


1 
J u 


S 1 -1-0 4 


9 l+O 4 


O SI 4-0 07 


no 


LdllUlUdlC orNlN. 


LBZ 25 


1 9-98-08 6 


44-04-4S n 


j 


1 
1 u 


1 


1 d O+O 1 


S l+O 4 


n 434-0 OS 


no 


LdllUlUdlC Ol>f\. 


T R796 


1 9-98-08 6 
i z. . z, o . v./ o . u 


44-05-56 3 


5 


5 


5 


1 0+0 3 

1 U.U=U. J 


7.0+0.4 


n 674-0 1 1 

Lf .U / ZCVJ. 1 1 




nnnHirlntp SNR 
LdllUlUdlC l)1M\ 


LBZ 27 


iz.zo.uo.o 


44-04-48 4 


J 


10 


1 n 

J u 


1 s O+O 4 


6 9+0 4 


n ^74-0 04 
U.J / ^u.u^t 


no 


nnniHirlnlp SNR 
LdllUlUdlC Jl>ll\ 




1 9-98-OS Q 
IZ.Zo.Uo.V 


44-OS-3S 1 
44.UJ.JJ. 1 


J 


1 O 


1 n 
J u 


1 Q O^O ^ 


7 6-t-O ^ 


A 41 4-0 OA 


no 


canaiaate jink 


LBZ 29 


12:28:09.4 


44:06:00.2 


5 


10 


10 


11.0±0.3 


6.1+0.4 


0.54+0.07 


no 


candidate SNR 


LBZ 30 


12:28:09.4 


44:06:47.6 


5 


5 


5 


13.0±0.3 


6.0+0.2 


0.43+0.10 


no 


candidate SNR 


LBZ 31 


12:28:09.5 


44:05:34.9 


5 


10 


10 


6.3±0.6 


7.1+0.6 


1.13+0.35 


no 


candidate SNR 


LBZ 32 


12:28:09.5 


44:05:57.6 


5 


10 


10 


19.0±0.4 


7.2+0.4 


0.40+0.04 


no 


candidate SNR 


LBZ 33 


12:28:09.6 


44:06:21.2 


5 


5 


5 


5.5+0.3 


3.0+0.3 


0.54+0.13 


no 


candidate SNR 


LBZ 34 


12:28:09.8 


44:07:00.9 


5 


10 


10 


26.0+0.2 


5.8+0.2 


0.51+0.08 


no 


candidate SNR 


LBZ 35 


12:28:10.5 


44:05:08.1 


5 


6 


6 


18.0+0.6 


8.1+0.6 


0.52+0.09 


no 


candidate SNR 


LBZ 36 


12:28:10.6 


44:06:06.9 


5 


10 


10 


10.0+0.4 


3.5+0.4 


0.34+0.07 


no 


candidate SNR 


LBZ 37 


12:28:11.0 


44:06:14.1 


5 


10 


10 


13.0+0.4 


4.5+0.4 


0.36+0.06 


no 


candidate SNR 


LBZ 38 


12:28:11.2 


44:04:53.7 


5 


10 


10 


14.0+0.4 


5.2+0.4 


0.37+0.06 


no 


candidate SNR 


LBZ 39 


12:28:12.0 


44:05:18.8 


5 


10 


10 


22.0+0.6 


3.3+0.6 


0.58+0.24 


no 


candidate SNR 


LBZ 40 


12:28:12.0 


44:06:52.6 


5 


10 


10 


3.9+0.4 


3.6+0.3 


0.94+0.29 


no 


candidate SNR 
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Table 7 - continued 



SourcelD 


RA 


Dec 


Rad 


An 


Dan 


F(H«) 


F([S n]) 


([S llWa) pho t 


Spectra 


Classification 




(h:m:s) 


(d:m:s) 


(pix) 


(pix) 


(pix) 


(erg sec -1 cm -2 ) 


(erg sec -1 cm -2 ) 










(J2000) 


(J2000) 








(X 10- 15 ) 


(X 10" 15 ) 








LBZ41 


12:28 


12.2 


44:06:47.4 


5 


10 


10 


8.2±0.4 


4.4±0.4 


0.54±0.10 


no 


candidate SNR 


LBZ42 


12:28 


12.2 


44:06:50.9 


5 


10 


10 


7.5±0.4 


2.7±0.3 


0.36±0.09 


no 


candidate SNR 


LBZ43-1 


12:28 


13.8 


44:06:35.2 


5 


10 


10 


6.5±0.4 


6.2±0.4 


0.85±0.31 


no 


candidate SNR 


LBZ 44-2 


12:28 


14.0 


44:06:33.7 


5 


10 


10 


10.0±0.4 


3.4±0.4 


0.44±0.07 


no 


candidate SNR 


LBZ45-3 


12:28 


14.0 


44:06:35.4 


5 


5 


2 


11.0±0.4 


3.1±0.4 


0.51±0.13 


no 


candidate SNR 


LBZ 46 


12:28 


14.1 


44:05:59.0 


5 


6 


5 


8.2±0.5 


10.±0.5 


0.79±0.16 


no 


candidate SNR 


LBZ 47 


12:28 


14.1 


44:06:31.0 


5 


5 


3 


15.0±0.4 


3.2±0.4 


0.53±0.16 


no 


candidate SNR 


LBZ 48 


12:28 


14.2 


44:05:07.1 


5 


10 


10 


14.0±0.3 


7.0±0.3 


0.59±0.16 


no 


candidate SNR 


LBZ 49 


12:28 


14.2 


44:05:10.1 


5 


10 


10 


5.8±0.3 


3.0±0.3 


0.41±0.05 


no 


candidate SNR 


LBZ 50 


12:28 


14.4 


44:06:01.7 


5 


10 


10 


11.0±0.5 


6.6±0.5 


0.46±0.09 


no 


candidate SNR 


LBZ 51 


12:28 


14.4 


44:06:24.6 


6 


6 


5 


15.0±0.5 


7.6±0.5 


0.50±0.07 


no 


candidate SNR 


LBZ 52 


12:28 


14.5 


44:06:04.4 


5 


10 


10 


12.0±0.5 


2.9±0.5 


0.44±0.07 


no 


candidate SNR 


LBZ 53 


12:28 


14.6 


44:06:02.2 


5 


10 


10 


8.2±0.5 


5.5±0.5 


0.48±0.10 


no 


candidate SNR 


LBZ 54 


12:28 


15.2 


44:06:04.0 


5 


10 


10 


8.7±0.4 


5.9±0.4 


0.43±0.04 


no 


candidate SNR 


LBZ 55 


12:28 


15.3 


44:05:57.8 


5 


10 


10 


17.0±0.4 


5.2±0.4 


0.75±0.14 


no 


candidate SNR 


LBZ 56 


12:28 


15.4 


44:06:56.3 


5 


5 


2 


14.0±0.3 


4.6±0.3 


0.81±0.23 


no 


candidate SNR 


LBZ 57 


12:28 


19.2 


44:06:55.7 


5 


10 


10 


3.0±0.2 


6.7±0.2 


0.55±0.07 


no 


candidate SNR^ 


1 j 1 J / . J o 


12:28 


07.9 






10 


10 


7.0±0.4 


3 3_|_0 4 


n 98-1-0 04 




UltJUttUlC L ill KIRUIlL kJl'iJV 


LBZ 59 


12:28 


08.5 


44:04:43.4 


5 


10 


10 


16.0±0.3 


6.5±0.3 


0.35±0.04 


no 


probable candidate SNR 


LBZ 60 


12:28 


09.7 


44:05:54.8 


5 


10 


10 


22.0±0.4 


6.0±0.4 


0.27±0.03 


no 


probable candidate SNr£ 


LBZ 61 


12:28 


11.8 


44:05:16.7 


5 


10 


10 


24.0±0.6 


6.9±0.6 


0.25±0.08 


no 


probable candidate SNR 


LBZ 62 


12:28 


11.9 


44:05:08.4 


5 


10 


10 


5.1±0.5 


6.3±0.5 


0.32±0.04 


no 


probable candidate SNR 


LBZ 63 


12:28 


11.9 


44:05:10.2 


5 


10 


10 


22.0±0.5 


3.4±0.5 


0.27±0.04 


no 


probable candidate SNR 


LBZ 64 


12:28 


14.2 


44:06:18.7 


5 


10 


10 


26.0±0.4 


7.1±0.4 


0.27±0.03 


no 


probable candidate SNR 


LBZ 65 


12:28 


14.3 


44:04:33.4 


5 


10 


10 


12.0±0.2 


4.4±0.2 


0.35±0.03 


no 


probable candidate SNR 


LBZ 66 


12:28 


14.6 


44:05:16.9 


5 


5 


5 


24.0±0.4 


7.5±0.4 


0.30±0.03 


no 


probable candidate SNR 


LBZ 67 


12:28 


14.9 


44:04:45.9 


5 


10 


10 


256.0±0.2 


8.5±0.2 


0.34±0.02 


no 


probable candidate SNR 


LBZ 68 


12:28 


18.8 


44:06:54.3 


5 


10 


10 


13.0±0.2 


4.1 ±0.2 


0.32±0.03 


no 


probable candidate SNR 


LBZ 69 


12:28 


18.9 


44:06:09.2 


5 


5 


5 


20.0±0.3 


6.6±0.3 


0.33±0.03 


no 


probable candidate SNR 


LBZ 70 


12:28 


18.9 


44:06:18.7 


5 


10 


10 


5.6±0.3 


5.5±0.3 


0.31±0.05 


no 


probable candidate SNR 



Radio detected SNR bv lChomiuk & W ilcots (2009) denoted as source 26. 
This source is classified as XRB (LZB 15) in Paper I 
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Table 8. Properties of photometric SNRs in NGC5204 



SourcelD 


RA 


Dec 


Rad 


An 


Dan 


F(Ha) 


F([S II]) 


([S n]/Ha) phot 


Spectra 


Classification 




(h:m:s) 


(d:m:s) 


(pix) 


(pix) 


(pix) 


(erg sec -1 cm -2 ) 


(erg sec" 1 cm -2 ) 










(J2000) 


(J2000) 








(X 10- 15 ) 


(X 10- 15 ) 








LBZ 1 


13:29:32.9 


58:24:53.3 


5 


6 


5 


5.1±0.3 


1.3±0.2 


0.26±0.08 


yes (S) 


SNR 


LBZ 2 


13:29:33.2 


58:24:48.4 


5 


10 


10 


4.6±0.4 


1.4±0.2 


0.29±0.10 


yes (S) 


SNR 


LBZ 3 


13:29:33.7 


58:25:09.4 


7 


8 


2 


20.5±0.6 


2.9±0.3 


0.15±0.03 


yes (S) 


SNR d 


LBZ 4 


13:29:34.5 


58:24:23.8 


5 


10 


10 


10.5±0.3 


2.9±0.2 


0.28±0.04 


yes (M) 


SNR^ 


LBZ 5 


13:29:38.8 


58:25:34.8 


5 


10 


10 


10.9±0.4 


2.7±0.2 


0.25±0.04 


yes (M) 


SNR 


LBZ 6 


13:29:39.0 


58:26:12.0 


5 


10 


10 


19.5±0.2 


4.5±0.1 


0.23±0.01 


yes (M) 


SNR 


LBZ 7 


13:29:40.0 


58:24:57.3 


5 


5 


2 


8.2±0.4 


1.7±0.2 


0.20±0.04 


yes (S) 


SNR 


LBZ 8 


13:29:28.6 


58:25:16.9 


4 


10 


10 


2.4±0.2 


0.9±0.1 


0.37±0.08 


no 


candidate SNR 


LBZ 9 


13:29:30.3 


58:25:20.6 


5 


10 


10 


5.2±0.2 


1.8±0.1 


0.34±0.06 


no 


candidate SNR^ 


LBZ 10 


13:29:31.0 


58:25:33.5 


5 


10 


10 


4.5±0.2 


1.7±0.1 


0.38±0.08 


no 


candidate SNR 


LBZ 11 


13:29:32.3 


58:23:37.0 


5 


10 


10 


2.3±0.2 


l.liO.l 


0.48±0.12 


no 


candidate SNR 


LBZ 12 


13:29:32.4 


58:25:16.2 


5 


10 


10 


6.8±0.3 


2.6±0.1 


0.38±0.06 


no 


candidate SNR 


LBZ 13-1 


13:29:36.7 


58:26:25.6 


5 


10 


10 


7.3±0.3 


2.8±0.1 


0.37±0.05 


no 


candidate SNR 


LBZ 14-2 


13:29:36.7 


58:26:23.4 


5 


10 


10 


7.1±0.3 


2.8±0.1 


0.40±0.05 


no 


candidate SNR 


LBZ 15-3 


13:29:36.8 


58:26:20.5 


5 


10 


10 


4.4±0.3 


1.6±0.1 


0.35±0.08 


no 


candidate SNR 


LBZ 16 


13:29:36.9 


58:24:26.9 


4 


4 


2 


2.0±0.3 


1.8±0.2 


0.91±0.42 


no 


candidate SNR_^ 


LBZ 17 


13:29:37.2 


58:23:41.8 


5 


10 


10 


5.4±0.2 


2.4±0.1 


0.44±0.07 


no 


candidate SNR 


LBZ 18 


13:29:37.7 


58:26:04.5 


5 


10 


10 


5.2±0.3 


1.9±0.2 


0.37±0.08 


no 


candidate SNR 


LBZ 19 


13:29:38.3 


58:26:01.6 


7 


10 


10 


13.3±0.4 


4.9±0.2 


0.37±0.04 


no 


candidate SNR d 


LBZ 20 


13"29"28 2 




s 


10 


10 


5 2dr0 2 


1.5±0.1 


n 7Q4-0 04 




nvnn^nlp r* in rii ri iff* r\l W 


LBZ 21 


L3.Ay.JKJ. 1 






10 


1 


S zL+O 7 


1 s-i-o i 


n 774-0 OS 




probable C3nd.ida.tc SNR 


LBZ 22 


1 J .Ay . 3\J. o 


JO.iJ.JO.J 




10 


10 


2 3±0 2 


9±0 1 


n ^s4-o in 




UltJUaUlC La.lllllLla.lC kjl'lix 


LBZ 23 




-10 .z i .^y . i 




10 


10 


4 99-I-O.2 


1.6±0. 1 


n ^^4-o os 

U.J JXU.UJ 




UHJUclUlC La.lllllLla.lL kJl'llX 


LBZ 24 


13:29:31.5 


58:23:18.2 


5 


10 


10 


3.3±0.1 


0.9±0.1 


0.27±0.05 


no 


probable candidate SNR 


LBZ 25 


13:29:31.9 


58:24:12.1 


5 


10 


10 


7.7±0.3 


2.2±0.1 


0.29±0.04 


no 


probable candidate SNR 


LBZ 26 


13:29:36.4 


58:26:27.5 


5 


10 


10 


7.1±0.2 


2.4±0.1 


0.33±0.04 


no 


probable candidate SNR 


LBZ 27 


13:29:36.6 


58:23:31.0 


5 


10 


10 


5.0±0.2 


1.6±0.1 


0.32±0.05 


no 


probable candidate SNR 


LBZ 28 


13:29:37.1 


58:26:24.0 


5 


10 


10 


5.9±0.3 


1.9±0.1 


0.33±0.06 


no 


probable candidate SNR 


LBZ 29 


13:29:38.5 


58:26:30.2 


5 


10 


10 


4.7±0.2 


1.4±0.1 


0.30±0.05 


no 


probable candidate SNR 


LBZ 30 


13:29:39.1 


58:26:20.2 


5 


10 


10 


6.8±0.2 


2.1±0.1 


0.31 ±0.04 


no 


probable candidate SNR 


LBZ 31 


13:29:40.3 


58:24:03.1 


5 


10 


10 


5.6±0.2 


1.6±0.1 


0.29±0.04 


no 


probable candidate SNR 


LBZ 32 


13:29:41.2 


58:25:08.9 


5 


10 


10 


8.3±0.3 


2.3±0.1 


0.27±0.04 


no 


probable candidate SNR 


LBZ 33 


13:29:41.4 


58:25:06.0 


5 


10 


10 


7.8±0.3 


2.4±0.1 


0.31 ±0.04 


no 


probable candidate SNR 


LBZ 34-1 


13:29:47.7 


58:23:56.6 


5 


10 


10 


2.3±0.1 


0.6±0.1 


0.25±0.06 


no 


probable candidate SNR 


LBZ 35-2 


13:29:48.2 


58:23:53.8 


5 


10 


10 


2.1±0.1 


0.6±0.1 


0.30±0.08 


no 


probable candidate SNR 


LBZ 36-3 


13:29:48.3 


58:23:55.1 


5 


10 


10 


2.0±0.2 


0.6±0.1 


0.29±0.09 


no 


probable candidate SNR 



a 
b 

c 



Optically, spectroscopically-verified SNR by Matonick & Fesen 1 1997), denoted as SNR 2 

Optically detected SNR (based on imaging p hotometry) by Matonick & Fesen 1 1997), denoted as SNR 1 

Optically, spectroscopically-verified SNR by Matonick & Fesenl j 19971) , denoted as SNR 3 
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Table 9. Photometric properties of spectroscopically- verified non-SNRs in our sample of galaxies 



Galaxy 


SourcelD 


RA 


Dec 


Rad 


An 


Dan 


F(Ha) 


F([S II]) 


([S ll]/Ha) pflot 






(h:m:s) 


(d:m:s) 


(pix) 


(pix) 


(pix) 


(erg sec -1 cm~ 2 ) 


(erg sec -1 cm ) 








(J2000) 


(J2000) 








(x 10" 15 ) 


(X 10- 1S ) 




NGC2403 


LBZ 1059 


07:36:13.6 


65:37:57.5 


5 


10 


10 


10.7 ±0.2 


9.6 ±0.2 


0.90±0.03 


- 


LBZ731 


07:36:27.1 


65:36:30.2 


5 


10 


10 


41.5 ±0.2 


17.3±0.2 


0.42±0.01 


- 


LBZ 561 


07:36:28.4 


65:37:02.6 


5 


10 


10 


3.3 ±0.4 


5.6 ±0.3 


1.72±0.22 


- 


LBZ 484 


07:36:32.1 


65:35:42.7 


5 


10 


10 


17.0 ±0.4 


4.1 ±0.2 


0.24±0.01 


- 


LBZ 982 


07:36:35.1 


65:37:35.7 


5 


10 


10 


61.3 ±0.7 


25.8±0.6 


0.42±0.01 


- 


LBZ 1291 


07:36:36.8 


65:36:54.8 


5 


10 


10 


22.5 ±0.4 


14.9±0.3 


0.66±0.03 


- 


LBZ 840 


07:36:37.7 


65:36:53.1 


5 


10 


10 


25.6 ±0.3 


13.9±0.3 


0.54±0.02 


- 


LBZ 796 


07:36:38.2 


65:36:43.8 


5 


10 


10 


42.6 ±0.4 


18.8±0.3 


0.44±0.01 


- 


LBZ 620 


07:36:41.6 


65:36:12.4 


5 


10 


10 


119.0±0.5 


47.0±0.4 


0.39±0.01 


- 


LBZ 5 14 


07:36:45.5 


65:36:06.9 


5 


10 


10 


11.3 ±0.5 


8.6 ±0.4 


0.76±0.07 


- 


LBZ 1180 


07:36:50.4 


65:34:36.4 


5 


10 


10 


7.7 ±0.4 


2.2 ±0.2 


0.28±0.03 


- 


LBZ 963 


07:37:00.7 


65:37:28.0 


5 


10 


10 


33.2 ±0.5 


3.1 ±0.2 


0.10±0.01 


NGC 3077 


LBZ 396 


10:03:15.5 


68:44:21.6 


4 


10 


10 


19.0±0.61 


4.4±0.30 


0.23±0.03 


- 


LBZ 363 


10:03:20.0 


68:43:21.3 


4 


10 


10 


17.5±0.54 


3.7±0.27 


0.22±0.03 


NGC 42 14 


LBZ 1089 


12:15:33.5 


36:19:42.8 


5 


10 


10 


46.2±0.27 


17.0±0.36 


0.37±0.01 


- 


LBZ 597 


12:15:34.2 


36:19:57.7 


5 


10 


10 


70.1 ±0.30 


16.9±0.42 


0.24±0.01 


- 


LBZ 1091 


12:15:34.5 


36:19:45.8 


5 


10 


10 


46.2±0.32 


13.2±0.43 


0.29±0.02 


- 


LBZ 988 


12:15:34.5 


36:20:00.9 


5 


10 


10 


148.8±0.37 


29.5±0.44 


0.20±0.01 


- 


LBZ 917 


12:15:35.0 


36:19:53.6 


5 


10 


10 


188.0±0.48 


32.2±0.54 


0.16±0.01 


- 


LBZ 971 


12:15:36.5 


36:21:06.8 


5 


10 


10 


12.0±0.18 


5.1±0.24 


0.43±0.04 


- 


LBZ 928 


12:15:37.6 


36:19:00.7 


5 


10 


10 


3().8±0.26 


6.2±0.38 


0.20±0.02 


- 


LBZ 911 


12:15:38.3 


36:20:38.8 


5 


10 


10 


20.5±0.25 


7.5±0.35 


0.36±0.03 


- 


LBZ 889 


12:15:39.3 


36:17:40.9 


5 


10 


10 


27.4±0.16 


5.5±0.22 


0.20±0.01 


- 


LBZ 899 


12:15:39.6 


36:19:21.8 


5 


10 


10 


76.9±0.49 


18.0±0.64 


0.23±0.01 


- 


LBZ 362 


12:15:40.1 


36:21:57.9 


5 


10 


10 


6.2±0.10 


2.6±0.16 


0.42±0.()5 


- 


LBZ 863 


12:15:41.2 


36:20:29.3 


5 


10 


10 


15.7±0.20 


5.8±0.30 


0.37±0.04 


- 


LBZ 740 


12:15:42.4 


36:18:51.0 


5 


10 


10 


7.5±0.24 


6.0±0.35 


0.81±0.11 


- 


LBZ 800 


12:15:43.1 


36:18:13.7 


5 


10 


10 


11.3±0.20 


4.1 ±0.27 


0.37±0.05 


- 


LBZ 845 


12:15:43.3 


36:18:52.3 


5 


10 


10 


15.6±0.24 


6.6±0.35 


0.43±0.04 


- 


LBZ 836 


12:15:43.6 


36:19:00.5 


5 


10 


10 


29.1 ±0.24 


10.1±0.35 


0.35±0.02 


- 


LBZ 690 


12:15:44.9 


36:18:17.5 


5 


10 


10 


4.3±0.14 


4.1±0.20 


0.95±0.12 


NGC 4395 


LBZ 1252 


12:25:52.5 


33:30:22.5 


4 


10 


10 


7.2±0.16 


1.9±0.10 


0.26±0.03 


- 


LBZ 391 


12:25:56.7 


33:30:20.7 


4 


10 


10 


6.3±0.12 


2.1±0.08 


0.33±0.03 


- 


LBZ 267 


12:25:59.1 


33:30:59.3 


4 


10 


10 


2.8±0.13 


1.3±0.08 


0.47±0.08 


- 


LBZ 151 


12:26:00.2 


33:31:37.7 


4 


10 


10 


7.2±0.16 


2.1±0.11 


0.29±0.03 


NGC 4449 


LBZ 581 


12:28:05.6 


44:05:33.0 


5 


10 


10 


44.5±0.28 


10.6±0.29 


0.23±0.()1 


- 


LBZ 593 


12:28:06.2 


44:04:06.1 


5 


10 


10 


6.7±0.19 


4.5±0.19 


0.66±().()7 


- 


LBZ 567 


12:28:08.7 


44:04:08.1 


5 


10 


10 


6.0±0.19 


3.9±0.20 


0.96±0.09 


- 


LBZ 527 


12:28:09.5 


44:06:29.6 


5 


10 


10 


41.0±0.30 


9.8±0.28 


0.24±0.01 


- 


LBZ 503 


12:28:10.2 


44:04:52.6 


5 


10 


10 


49.6±0.47 


10.5±0.48 


0.21±0.02 


- 


LBZ 500 


12:28:10.4 


44:04:10.6 


5 


10 


10 


9.6 ±0.21 


4.4±0.22 


0.46±0.()5 


- 


LBZ 521 


12:28:10.5 


44:04:38.4 


5 


10 


10 


20.5±0.32 


7.2±0.34 


0.35±0.03 


- 


LBZ 266 


12:28:10.6 


44:05:20.0 


5 


10 


10 


10.3±0.76 


10.5±0.72 


0.10±0.()1 


- 


LBZ 449 


12:28:12.9 


44:04:33.1 


5 


10 


10 


23.9±0.24 


5.3±0.23 


0.22±0.02 


- 


LBZ 398 


12:28:13.0 


44:05:33.1 


5 


10 


10 


188.±0.65 


14.7±0.59 


0.08±0.01 


- 


LBZ 391 


12:28:13.1 


44:05:43.0 


5 


10 


10 


564.±0.86 


59.0±0.73 


0.1()±0.01 


- 


LBZ 432 


12:28:13.4 


44:04:39.5 


5 


10 


10 


27.4±0.23 


6.9±0.22 


0.26±0.02 


- 


LBZ311 


12:28:14.0 


44:04:53.9 


5 


10 


10 


20.5 ±0.24 


6.1±0.24 


0.30±0.02 




LBZ 401 


12:28:14.5 


44:06:06.2 


5 


10 


10 


5.5±0.45 


5.1±0.49 


0.92±0.27 




LBZ 387 


12:28:14.8 


44:05:50.8 


5 


10 


10 


11.1 ±0.44 


4.8±0.48 


0.43±0.09 




LBZ 394 


12:28:14.8 


44:07:00.7 


5 


10 


10 


18.8±0.30 


2.6±0.27 


0.13±0.02 




LBZ 95 


12:28:15.1 


44:07:28.5 


5 


10 


10 


9.4 ±0.17 


3.7±0.15 


0.39±0.03 




LBZ 260 


12:28:16.0 


44:04:29.6 


5 


10 


10 


9.8±0.14 


2.8±0.13 


0.29±0.03 




LBZ318 


12:28:19.4 


44:06:20.9 


5 


10 


10 


23.9±0.28 


8.3±0.24 


0.35±0.02 


NGC 5204 


LBZ 154 


13:29:32.4 


58:26:13.1 


5 


10 


10 


11.1 ±0.26 


2.4±0.13 


0.22±0.()2 




LBZ 487 


13:29:33.9 


58:24:46.7 


5 


10 


10 


14.7±0.42 


1.2±0.21 


0.08±0.02 




LBZ 45 8 


13:29:34.9 


58:25:13.9 


5 


10 


10 


16.8±0.53 


1.1±0.26 


0.06±0.()3 




LBZ 439 


13:29:35.5 


58:24:22.4 


5 


10 


10 


6.8±0.33 


1.4±0.17 


O.21±0.05 




LBZ412 


13:29:36.6 


58:26:01.6 


5 


10 


10 


10.4±0.31 


1.9±0.16 


0.18±0.03 




LBZ 242 


13:29:38.2 


58:25:06.1 


5 


10 


10 


6.5±0.55 


0.6±0.27 


0.09±0.07 




LBZ 299 


13:29:42.4 


58:25:48.2 


5 


10 


10 


22.2±0.29 


3.8±0.14 


0.17±0.01 
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Table 10. Slit centres for Skinakas spectroscopy 







Slit center 




Galaxy 




RA 


DEC 


Total Exposure Time 1 






(h:m:s) 


(d:m:s) 


(sec) 






(J2000) 


(J2000) 




NGC 3077 - 


Slit 1 


10:03:23.3 


+68:44:27.1 


3000 (1) 


NGC 4214 - 


Slit 1 


12:15:33.7 


+36:19:07.2 


5400 (3) 


NGC 4214 - 


Slit 2 


12:15:37.6 


+36:18:30.2 


3600 (2) 


NGC 4395 - 


Slit 1 


12:25:54.1 


+33:31:39.6 


5400 (3) 


NGC 4395 - 


Slit 2 


12:25:41.1 


+33:30:56.0 


3600 (2) 


NGC 4449 - 


Slit 1 


12:28:13.3 


+44:05:20.8 


5400 (3) 


NGC 5204 - 


Slit 1 


13:29:33.3 


+58:25:06.1 


3600 (2) 


NGC 5204 - 


Slit 2 


13:29:40.0 


+58:24:40.9 


3600 (2) 



1 . Numbers in parenthesis denote the number of exposures. 
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Table 11. Emission Line Fluxes of spectroscopically observed SNRs in our sample of galaxies 



Line 


H/3 


[O III] 


[O III] 


[O I] 


[He I] 


[He II] 


[O I] [O I] 


[N II] 


Ha 


[Nil] 


[He I] 


[S II] 


[S II] 


[Ar III] 


(A) 


(4861) 


(4959) 


(5007) 


(5577) 


(5876) 


(6234) 


(6300) (6364) 


(6548) 


(6563) 


(6584) 


(6678) 


(6716) 


(6731) 


(7136) 


NGC 2403 - LBZ 1 


F 


31 




14 










7 


100 


26 




28 


22 




I 


35 




16 










7 


100 


26 




28 


21 




S/N 


8 




6 










7 


30 


14 




15 


12 




NGC 2403 - LBZ 2 


F 


14 




8 








3 


7 


100 


27 




24 


18 




I 


35 




17 








4 


7 


100 


27 




22 


17 




S/N 


8 




7 








5 


11 


49 


25 




22 


16 




NGC 2403 - LBZ 3 


F 


14 


3 


12 


10 




2 


8 3 


9 


100 


28 




25 


18 


2 


I 


35 


6 


28 


16 




2 


9 3 


9 


100 


28 




24 


17 


1 


S/N 


13 


6 


15 


22 




12 


21 12 


20 


71 


36 




34 


29 


8 


NGC 2403 - LBZ 4 


F 


30 






18 






10 6 


9 


100 


28 




33 


24 




I 


35 






19 






10 6 


9 


100 


28 




33 


24 




S/N 


13 






19 






17 10 


13 


59 


28 




32 


25 




NGC 2403 - LBZ 5 


F 


17 




4 




2 




1 


11 


100 


36 




27 


19 




I 


35 




8 




3 




1 


11 


100 


36 




25 


18 




S/N 


15 




8 




9 




9 


25 


78 


47 




41 


33 




NGC 2403 -LBZ 6 


F 


16 


6 


9 










12 


100 


36 




38 


27 




I 


35 


12 


18 










12 


100 


35 




36 


26 




S/N 


11 


6 


8 










18 


59 


34 




33 


27 




NGC 2403 - LBZ 7 


F 
















14 


100 


32 




53 


41 




I 

S/N 
















5 


14 


8 




10 


9 




NGC 2403 - LBZ 8 


F 


24 














5 


100 


23 




29 


29 




I 


35 














5 


100 


23 




28 


20 




S/N 


5 














3 


25 


11 




12 


10 
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Table 11 continued 



Line 


H/3 


[O III] 


[O III] 


[Ol] 


[He I] 


[He II] 


[O I] [O I] 


[Nil] 


Ha 


[Nil] 


[He I] 


[S II] 


[S II] 


[Ar III] 


(A) 


(4861) 


(4959) 


(5007) 


(5577) 


(5876) 


(6234) 


(6300) (6364) 


(6548) 


(6563) 


(6584) 


(6678) 


(6716) 


(6731) 


(7136) 


NGC 2403 -LBZ 9 


F 


34 


11 


32 


16 


5 




10 4 


9 


100 


21 


2 


24 


17 


3 


I 


35 


11 


32 


16 


5 




10 4 


9 


100 


21 


2 


24 


17 


3 


S/N 


10 


5 


13 


12 


5 




12 8 


9 


37 


16 


3 


17 


14 


5 


NGC 2403 - LBZ 10 


F 


16 




32 










9 


100 


24 




35 


26 




I 


35 




61 










9 


100 


24 




33 


24 




S/N 


6 




9 










7 


24 


10 




14 


8 




NGC 2403 - LBZ 11 


F 


22 


26 


86 








21 4 


11 


100 


29 




43 


41 




I 


35 


38 


124 








22 4 


12 


100 


29 




42 


39 




S/N 


6 


7 


15 








9 5 


7 


22 


10 




14 


16 




NGC 2403 - LBZ 12 


F 


31 


54 


153 










7 


100 


21 




24 


19 


5 


I 


35 


61 


171 










7 


100 


21 




24 


19 


5 


S/N 


13 


21 


40 










12 


50 


22 




25 


21 


7 


NGC 3077 - LBZ 1 


F 


26 


9 


15 


12 






5 5 


11 


100 


31 




21 


18 




I 


35 


11 


19 


14 






5 5 


11 


100 


31 




21 


17 




S/N 


10 


6 


7 


7 






10 9 


13 


46 


21 




15 


17 




NGC 3077 -LBZ 2 


F 


20 






13 






6 


12 


100 


19 




24 


18 




I 


35 






17 






17 


12 


100 


19 




23 


17 




S/N 


3 






10 






8 


10 


27 


11 




11 


9 




NGC 3077 - LBZ 3 


F 


29 














9 


100 


22 




25 


17 




I 


35 














9 


100 


22 




25 


17 




S/N 


7 














6 


24 


10 




10 


5 




NGC 3077 - LBZ 4 


F 


28 




4 


23 






5 2 


7 


100 


25 




25 


17 




I 


35 




5 


26 






5 2 


7 


100 


25 




24 


17 




S/N 


10 




5 


16 






9 6 


9 


38 


18 




17 


15 





32 Leonidaki et al. 



Table 11 - continued 



Line 

(A) 


H/3 
(4861) 


[O III] 

(4959) 


[O III] 
(5007) 


[Ol] 

(5577) 


[He I] 
(5876) 


[He II] 

(6234) 


[O I] [O I] 

(6300) (6364) 


[N II] 
(6548) 


Ha 

(6563) 


[Nil] 
(6584) 


[He I] 

(6678) 


[S II] 
(6716) 


[S II] 

(6731) 


[Ar III] 
(7136) 


NGC3077 -LBZ5 


F 
I 

S/N 


16 

35 
6 




17 
34 
5 


22 
32 
10 






4 
5 
6 


10 
11 

6 


100 
100 

33 


35 
35 
16 




26 
24 
15 


20 
19 
10 




NGC 3077 -LBZ 6 


F 
I 

S/N 
















17 


100 


27 




27 


27 


















10 


33 


14 




11 


12 




NGC4214-LBZ1 


F 
I 

S/N 


















100 


12 




33 


28 




















34 


12 




12 


10 




NGC4214-LBZ2 


F 
I 

S/N 


15 

35 
8 












5 
6 
13 


10 
10 

9 


100 
100 

39 


21 
11 
10 




30 
28 
19 


21 
20 
15 




NGC4214-LBZ3 


F 
I 

S/N 


















100 






28 


21 




















24 






13 


10 




NGC4214-LBZ4 


F 
I 

S/N 


27 
35 
19 


11 
14 
12 


31 
39 
24 




3 
4 
8 




7 3 
7 3 
15 


4 
4 
8 


100 
100 
60 


12 
12 
18 




29 
29 
30 


21 
20 
25 




NGC4214-LBZ5 


F 
I 

S/N 




70 














100 


16 




26 


18 






18 














40 


11 




15 


11 




NGC4214-LBZ6 


F 
I 

S/N 


















100 






25 


24 




















33 






13 


13 
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Table 11 continued 



Line 


H/3 


[O III] 


[O III] 


[Ol] 


[He I] 


[He II] 


[O I] [O I] 


[Nil] 


Ha 


[Nil] 


[He I] 


[S II] 


[S II] 


[Ar III] 


(A) 


(4861) 


(4959) 


(5007) 


(5577) 


(5876) 


(6234) 


(6300) (6364) 


(6548) 


(6563) 


(6584) 


(6678) 


(6716) 


(6731) 


(7136) 


NGC4214-LBZ7 


F 


15 




27 












100 


13 




44 


34 




I 


35 




56 












100 


13 




41 


32 




S/N 


8 




14 












41 


12 




22 


16 




NGC4214-LBZ8 


F 














18 




100 






34 


29 




I 

S/N 














17 




37 






22 


19 




NGC4214-LBZ9 


F 














15 




100 


16 




40 


34 




I 

S/N 














4 




16 


3 




8 


7 




NGC4214-LBZ10 


F 


25 


18 


53 










7 


100 


17 




24 


18 




I 


35 


24 


71 










7 


100 


17 




23 


18 




S/N 


14 


13 


25 










10 


47 


16 




21 


17 




NGC4214-LBZ11 


F 


27 




25 










9 


100 


12 




24 


19 




I 


35 




31 










9 


100 


12 




23 


18 




S/N 


10 




13 










9 


42 


15 




17 


15 




NGC4214-LBZ12 


F 


21 




23 








13 


19 


100 


24 




38 


32 




I 


35 




36 








14 


19 


100 


24 




37 


31 




S/N 


4 




4 








5 


6 


15 


6 




6 


5 




NGC4214-LBZ13 


F 


22 




29 








5 


5 


100 


17 




26 


19 




I 


35 




44 








6 


5 


100 


17 




26 


18 




S/N 


7 




8 








6 


6 


25 


8 




12 


8 




NGC4214-LBZ14 


F 


31 


16 


47 




3 




6 3 


6 


100 


18 


2 


28 


20 




I 


35 


18 


52 




3 




6 3 


6 


100 


18 


2 


28 


19 




S/N 


21 


16 


29 




7 




13 7 


13 


60 


24 


7 


31 


25 
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Table 11 - continued 



Line 


H/3 


[O III] 


[O III] 


[Ol] 


[He I] 


[He II] 


[O I] [O I] 


[Nil] 


Ha 


[Nil] 


[He I] 


[S II] 


[S II] 


[Ar III] 


(A) 


(4861) 


(4959) 


(5007) 


(5577) 


(5876) 


(6234) 


(6300) (6364) 


(6548) 


(6563) 


(6584) 


(6678) 


(6716) 


(6731) 


(7136) 


NGC4214 -LBZ15 


F 


28 


12 


47 








4 


3 


100 


16 




26 


18 




I 


35 


15 


57 








4 


3 


100 


16 




25 


18 




S/N 


11 


10 


19 








8 


6 


41 


14 




19 


15 




NGC4214-LBZ16 


F 


24 


26 


82 




3 




14 4 


4 


100 


13 




34 


24 


3 


I 


35 


36 


111 




4 




14 4 


4 


100 


13 




33 


24 


3 


S/N 


24 


28 


53 




12 




30 16 


15 


87 


29 




49 


41 


10 


NGC4214-LBZ17 


F 


















100 


11 




24 


20 




I 

S/N 


















25 


5 




10 


9 




NGC4214-LBZ18 


F 


23 


22 


69 




3 




14 4 


6 


100 


19 


1 


42 


31 


3 


I 


35 


32 


102 




3 




14 4 


6 


100 


18 


1 


41 


30 


2 


S/N 


17 


19 


38 




8 




22 11 


14 


63 


25 


6 


39 


34 


5 


NGC4395-LBZ1 


F 


30 




13 










4 


100 


7 




25 


18 




I 


35 




15 










4 


100 


7 




24 


17 




S/N 


13 




9 










7 


40 


10 




19 


15 




NGC4395-LBZ2 


F 


18 




29 












100 






30 


31 




I 


35 




51 












100 






29 


30 




S/N 


2 




4 












11 






5 


4 




NGC4395 -LBZ3 


F 


11 


22 


10 












100 


9 




24 


19 




I 


35 


64 


29 












100 


9 




22 


18 




S/N 


3 


5 


5 












23 


7 




8 


8 




NGC4395-LBZ4 


F 


25 


11 


32 








5 


5 


100 


14 




25 


17 




I 


35 


15 


42 








5 


5 


100 


14 




24 


17 




S/N 


9 


5 


12 








4 


7 


32 


12 




15 


13 
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Table 11 continued 



Line 


H/3 


[O III] 


[O III] 


[Ol] 


[He I] 


[He II] 


[O I] [O I] 


[Nil] 


Ha 


[Nil] 


[He I] 


[S II] 


[S II] 


[Ar III] 


(A) 


(4861) 


(4959) 


(5007) 


(5577) 


(5876) 


(6234) 


(6300) (6364) 


(6548) 


(6563) 


(6584) 


(6678) 


(6716) 


(6731) 


(7136) 


NGC4395-LBZ5 


F 


22 


12 


53 












100 


15 




35 


28 




I 


35 


18 


78 












100 


14 




34 


26 




S/N 


9 


8 


15 












38 


13 




20 


16 




NGC4395-LBZ6 


F 


17 


10 


49 












100 


16 




35 


27 




I 


35 


19 


93 












100 


16 




33 


26 




S/N 


9 


8 


14 












29 


11 




16 


14 




NGC4449-LBZ1 


F 


19 












8 


5 


100 


19 




33 


27 




I 


35 












9 


5 


100 


19 




32 


26 




S/N 


7 












10 


7 


40 


16 




21 


17 




NGC4449 -LBZ2 


F 


29 


56 


173 


16 






10 


7 


100 


16 




23 


16 


6 


I 


34 


70 


206 


17 






10 


7 


100 


14 




23 


16 


6 


S/N 


14 


21 


40 


15 






9 


5 


44 


15 




19 


15 


6 


NGC4449-LBZ3 


F 


24 


6 


35 








10 


9 


100 


19 




28 


20 




I 


35 


8 


49 








11 


9 


100 


19 




27 


19 




S/N 


11 


4 


13 








8 


9 


36 


15 




18 


16 




NGC4449-LBZ4 


F 


34 


11 


33 




4 




3 


6 


100 


16 




25 


17 




I 


35 


11 


34 




4 




3 


6 


100 


16 




25 


17 




S/N 


23 


16 


29 




11 




14 


16 


75 


28 




34 


28 




NGC4449-LBZ5 


F 


28 


10 


34 








7 


6 


100 


19 




33 


24 




I 


35 


12 


41 








7 


6 


100 


19 




33 


24 




S/N 


11 


6 


15 








6 


8 


40 


15 




21 


18 




NGC4449-LBZ6a 


F 


30 


10 


42 


42 






11 


5 


100 


13 




27 


21 




I 


35 


12 


48 


45 






11 


5 


100 


13 




27 


21 




S/N 


16 


11 


21 


33 






11 


9 


51 


18 




26 


22 
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Table 11 - continued 



Line 


H/3 


[O III] 


[O III] 


[Ol] 


[He I] 


[He II] 


[O I] [O I] 


[Nil] 


Ha 


[Nil] 


[He I] 


[S II] 


[S II] 


[Ar III] 


(A) 


(4861) 


(4959) 


(5007) 


(5577) 


(5876) 


(6234) 


(6300) (6364) 


(6548) 


(6563) 


(6584) 


(6678) 


(6716) 


(6731) 


(7136) 


NGC4449-LBZ6b 


F 


28 


14 


48 


21 






4 


3 


100 


15 




32 


23 




I 


35 


17 


59 


23 






4 


3 


100 


15 




32 


22 




S/N 


10 


6 


14 


16 






7 


7 


38 


12 




19 


16 




NGC4449-LBZ7 


F 


11 


18 


49 




3 




3 


3 


100 


14 




26 


21 




I 


35 


52 


138 




4 




4 


3 


100 


13 




24 


19 




S/N 


12 


14 


36 




12 




7 


14 


98 


29 




36 


29 




NGC4449-LBZ8 


F 


22 


16 


53 








4 


3 


100 


14 




28 


21 




I 


35 


24 


78 








5 


3 


100 


14 




28 


20 




S/N 


22 


31 


37 








15 


11 


91 


30 




41 


34 




NGC 4449 -LBZ 9 


F 


32 


24 


77 




3 




7 


3 


100 


14 




28 


20 




I 


35 


25 


83 




4 




7 


3 


100 


14 




28 


20 




S/N 


33 


29 


59 




14 




30 


19 


123 


41 




56 


46 




NGC 4449 - LBZ 10 


F 


19 


14 


53 








4 


7 


100 


16 




28 


19 




I 


35 


24 


89 








4 


7 


100 


16 




26 


19 




S/N 


33 


28 


49 








20 


24 


115 


45 




57 


49 




NGC 4449 -LBZ 11 


F 


32 


16 


46 




4 




7 


4 


100 


14 




34 


25 




I 


35 


17 


50 




4 




7 


4 


100 


14 




34 


25 




S/N 


27 


20 


37 




13 




22 


17 


109 


40 




56 


46 




NGC4449-LBZ12 


F 


23 


11 


34 




4 




4 


6 


100 


19 




24 


17 




I 


35 


16 


50 




4 




4 


6 


100 


19 




23 


17 




S/N 


19 


17 


29 




12 




13 


17 


74 


31 




37 


30 




NGC 4449 - LBZ 13 


F 


25 


16 


32 








28 




100 


25 




62 


46 


18 


I 


35 


22 


42 








29 




100 


25 




60 


45 


16 


S/N 


4 


5 


8 








10 




22 


10 




14 


13 


6 
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Table 11 continued 



Line 


H/3 


[O III] 


[O III] 


[Ol] 


[He I] 


[He II] 


[O I] [O I] 


[Nil] 


Ha 


[Nil] 


[He I] 


[S II] 


[S II] 


[Ar III] 


(A) 


(4861) 


(4959) 


(5007) 


(5577) 


(5876) 


(6234) 


(6300) (6364) 


(6548) 


(6563) 


(6584) 


(6678) 


(6716) 


(6731) 


(7136) 


NGC4449-LBZ14 


F 


23 














4 


100 


12 




38 


29 




I 


35 














4 


100 


12 




37 


28 




S/N 


4 














3 


14 


5 




9 


6 




NGC4449 -LBZ15 


F 


13 




16 










2 


100 


15 




35 


25 




I 


35 




38 










2 


100 


14 




33 


23 




S/N 


7 




8 










6 


34 


11 




19 


16 




NGC4449 -LBZ16 


F 


22 


9 


20 










5 


100 


17 




24 


18 




I 


35 


14 


29 










5 


100 


17 




23 


17 




S/N 


12 


7 


14 










9 


51 


19 




23 


19 




NGC4449-LBZ17 


F 


26 


11 


32 


13 






13 6 


3 


100 


12 




30 


22 




I 


35 


14 


41 


15 






13 6 


3 


100 


12 




29 


21 




S/N 


15 


10 


18 


21 






14 8 


8 


53 


17 




28 


24 




NGC4449-LBZ18 


F 


27 


13 


34 








4 2 


4 


100 


12 




27 


20 


2 


I 


35 


16 


42 








3 4 


4 


100 


12 




27 


20 


1 


S/N 


15 


11 


21 








7 9 


9 


52 


17 




26 


22 


5 


NGC 5204 - LBZ 1 


F 
















3 


100 


15 




35 


33 




I 

S/N 
















4 


17 


6 




8 


6 




NGC 5204 -LBZ 2 


F 


28 


21 


140 












100 


9 




25 


17 




I 


35 


26 


172 












100 


9 




24 


17 




S/N 


6 


13 


18 












21 


6 




7 


6 




NGC 5204 -LBZ 3 


F 


13 


20 


66 










2 


100 


2 




26 


19 




I 


35 


50 


162 










2 


100 


9 




24 


18 




S/N 


8 


9 


13 










7 


36 


11 




15 


9 





38 Leonidaki et al. 



Table 11 - continued 



Line 


H/9 


[0 III] 


[O III] 


[O I] 


[He I] 


[He II] 


[O I] [O I] 


[Nil] 


Ha 


[Nil] 


[He I] 


[S II] 


[S II] 


[Ar III] 


(A) 


(4861) 


(4959) 


(5007) 


(5577) 


(5876) 


(6234) 


(6300) (6364) 


(6548) 


(6563) 


(6584) 


(6678) 


(6716) 


(6731) 


(7136) 


NGC5204-LBZ4 


F 


14 












12 


5 


100 


7 




38 


30 




I 


35 












13 


5 


100 


7 




36 


28 




S/N 


7 












11 


8 


32 


8 




19 


15 




NGC5204-LBZ5 


F 


25 




16 










3 


100 


12 




23 


19 




I 


35 




21 










3 


100 


12 




22 


18 




S/N 


6 




5 










3 


24 


7 




9 


8 




NGC5204-LBZ6 


F 


25 


3 


7 








3 


4 


100 


11 




22 


17 




I 


35 


4 


9 








3 


4 


100 


11 




22 


16 




S/N 


12 


3 


8 








5 


7 


50 


14 




22 


18 




NGC5204-LBZ7 


F 


20 














17 


100 


2 




24 


20 




I 


35 














17 


100 


2 




23 


19 




S/N 


16 














20 


43 


13 




21 


19 





F: Observed emission line fluxes normalized to F(Ha)=100, not corrected for interstellar extinction 
I: Extinction corrected emission line fluxes, normalized to I(Ha)=100 
S/N: Signal-to-noise ratios of the quoted fluxes 
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Table 12. Emission Line Parameters of spectroscopically observed SNRs in our sample of galaxies 



Galaxy 


SourcelD 


F(Ha) 


c(H/3) 




Ha/ H/? 


[S II](6716+6731) 


[NlI](6548+6584) 


[S II](6716) 


[0 m](4959+5007) 












/Ha 


/Ha 


/[S n](6731) 


/H/9 


wor* 9401 


LBZ 1 


n 17 

U. 1 / 


n 1 s-uo 17 

U. 1 JZCU. 1 / 


19-1-0 1 1 
u. izznu. i j 


1 9 S+O 44 


4Q-r-0 01 
u.^t^znu.uj 


19 -r-0 09 
u. jzznu.Ui 


1 Q9-U0 14 
1 . jz.z_:u. if 






LBZ 2 


0.29 


1 19zb0 17 


Q9-T-0 1 1 


7.42+0.99 


IQ-r-0 09 

U. J7Z.U.U- 


ll-r-0 01 

U. J JZCU.U 1 


1 14-UO 10 
1 . jh-zcu. iu 


n S0+0 1 0* 




LBZ 3 


73 


1 19zb0 10 


Q9-T-0 OS 


7 41-1-0 SQ 


41 -U0 01 
U.tl u . u 1 


17-r-0 01 
u.j / zrzu.ui 


1 QQ-U0 06 

1 . J7—TZU.UU 


sn+0 1 1 




LBZ 4 


48 


1 Q-UO 10 

U . 1 7 _IZ U . lu 


1 S+0 07 
u. 1 J w ■ w / 


a q -;_|_n 96 


S6-r-0 09 

U. JU_I_U.UZ. 


17-r-0 01 
u.j / zrzu.ui 


1 'IQ-UO 07 
1 . j .7 zrz u.u / 






LBZ 5 


n Q9 


09-1-0 OQ 


7 1 -UO 07 
u. / 1 XU.U / 


S Q7-1-0 49 
J.y 1 ZCU.4-Z, 


4^-UO 01 


47 -r-0 01 
u.t / znu.u 1 


1 40-UO OS 
1 .'+UZCU.UJ 


A 79+0 0^* 




LBZ 6 


S3 
U.J J 


o qs-uo 1 1 

U.yJZCU. 1 1 


71-1-0 OQ 


6 14-1-0 S6 

U. 14-ZCU. JO 


61 -r-0 09 
u.oi znu.uz 


47 -UO 09 
u.^t / znu.uu 


1 40-UO 07 
1 .fuznu.u / 


S 1 -t-A 1 3 
u.j 1 znu. 1 j 




LBZ 7 


n 04 

\J.\JH 








04-r-O 1 

u.v+znu. iu 


46 -r-0 06 
u.'+uznu.uu 


1 ^0-U0 1 

1 . JUZCU. Ly 






LBZ 8 


0.07 


U.HUZCU .Z.U 


1S+0 90 

U.JJ ZCU.Z.U 


4 1 -2_i_o 87 


48 -r-0 04 


97-r-O 01 

U.Z, / ZCU.V.7J 


1 ^q-U0 1 8 
1 . j^znu. 1 






LBZ 9 


10 

U. 17 


09-1-0 1 1 


01 + 1 


9 01 _|_o 10 
z,.y 1 znu. ju 


41 -U0 09 
u.*-* 1 znu.uz 


^0-r-0 09 

u. juznu.Ui 


1 ^Q-UO 1 1 

1 . j"zcu. 1 j 


Q94-0 1 S 




LBZ 10 


0.11 


qS-l-0 91 
\j.y jzcu .z, 1 


71+0 1 6 

u. / jzcu. 1 u 


6 1 9+1 00 
u. 1 z,zc 1 .uu 


^7+0 OS 
u. j / zcu.uj 


16-r-O OfS 

U. JUZCU.UU 


1 ^S-r-0 90 
1 . j j z_!u.z,u 


1 76+0 35* 




LBZ 1 1 


11 


Sl-UO 91 


41 -r-0 17 

u.t 1 znu. 1 / 


4 TS-UO 7S 
h-. jozcu. / j 


8 1 -r-0 06 
u. 1 znu.uu 


41 -UO 04 


1 07 -UO 1 
1 .u / znu. 1 u 


Q S7+0 86 

J. J / ^U. OO 




LBZ 12 


36 


1 s-uo 10 


19 -r-0 08 

U. 1 Z, _l_ VI . U O 


a 9S+0 96 

J.Z,J_IZU.Z,U 


41 -r-0 09 

U.t J_I_U.UZ. 


98-r-O 01 
u.z.o__!u.u 1 


1 -30 -1-0 08 

1 . JUZCU. UO 


4 qn+0 54 


NGC 1077 

- < v J v ju i i 


LBZ 1 


0.25 


16+0 1 1 
U . J U _l_ U . 1 J 


98+0 1 

U . Z. O U . IU 


a QQJ-O 40 


18-r-O 09 

U.JO VJ . UZ. 


49 -UO 09 

U.T^Z._I_U.UZ. 


1 90-UO 1 1 

1 .Z.U__!U. 1 1 


55+0 1 3 

U. J J^ZKI. 1 J 




LBZ 2 


10 


79+0 1Q 

U. / Z,Z_;U . J7 


S6+0 10 


< 10-1-1 SQ 
j . iuzc 1.J7 


40-r-O 01 

U . T-U U . U J 


11 -U0 09 
u.j 1 zrzu.uz. 


1 33zt0 19 






LBZ 3 


0.06 


24+0 19 


IQ-r-0 1 S 
U. 1 yZLL\J. 1 J 


a 40-1-0 S4 


49 -r-0 OS 
u . tz, ZC U . U J 


19 -U0 01 
u. jz. znu.u j 


1 43zb0 32 






LBZ 4 


0.15 


9Q-I-0 1 1 

U.Z^ZCU . 1 j 


99 -r-0 1 
u.z.zvr__u. iu 


a 61 -I-0 18 

J.U 1 H/.JO 


41 +0 09 
u.*+ 1 znu.vjz, 


1 1 -U0 09 
u.j 1 znu.uz, 


1.41zt0.13 


n 14+0 03* 

U. 1 H-^U.U J 




LBZ 5 


0.22 


Q7-I-0 91 

U.;7 / ZCU.Z, 1 


74+0 1 6 
u. / Hznu. 1 u 


6 90-1-1 09 

u.z.u_c 1 .UZ, 


41 -r-0 01 


4S+0 01 
u. zcu.uj 


1 11 -uo 1 6 
1 . j 1 znu. 1 u 


n qs+o 93* 




LBZ 6 


0.51 








SS+0 04 

U.JJ _l_ V/ . 


44+0 01 

U i^T 1 U.UJ 


1 01 +0 12 




NdC 49 1 4 


LBZ 1 


0.30 








n f,i -i_n f)4 


1 9-U0 01 * 

U. 1 Z.ZCU.U 1 


1.17±0.15 






LBZ 2 


0.15 


1 n^-uo 16 

1 .UJZCU. 1 u 


80+0 1 9 
i/. ouznu. 1 z, 


6 S4+0 81 

U. J'+ZCU. Oj 


n 4«+n 0? 

U.iOXu.Ui. 


9 1 -U0 09 
u.z, 1 znu.uz, 


1,40±0.12 






LBZ 3 


17 








4Q-r-0 04 
vi. ^ty vi . ut 1 




1 ^-L0 17 






LBZ 4 


49 


1 0-1-0 07 

U. JUZCU. U / 


91+0 OS 
u.z, jzcu.uj 


-1 6S+0 90 


4Q-r-0 09 
u . t+y zn u . uz, 


1 6-UO 1 
u. iuzcu. iu 


1 08 

1 .tiXu.UO 


l.lliO.10 




LBZ 5 


64 








44 -r-0 01 

U . H-t ZC U . U J 


1 6-U0 09* 
u. 1 uzcu.uz. 


1 41i0 16 






LBZ 6 


0.36 


- 


- 


- 


0.49zt0.03 




1.06±0.11 


- 




LBZ 7 


0.56 


1.03±0.16 


0.80+0.13 


6.54+0.85 


0.73zh0.03 


0.13±0.01* 


1.29±0.10 


1.60±0.24* 




LBZ 8 


0.51 








0.62zt0.03 




1.18±0.08 






LBZ 9 


0.03 








0.74zh0.09 


0.16zh0.05* 


1.20±0.25 






LBZ 10 


0.06 


0.42+0.10 


0.32+0.07 


4.00±0.30 


0.41±0.02 


0.23zt0.01 


1.29±0.10 


2.04±0.23 




LBZ 11 


0.26 


0.31 ±0.1 3 


0.24+0.10 


3.66+0.39 


0.41zh0.02 


0.21zt0.01 


1.27±0.11 


0.88±0.12* 




LBZ 12 


0.02 


0.64+0.37 


0.49+0.29 


4.79+1.42 


0.68zt0.10 


0.43±0.06 


1.20±0.31 


1.03±0.41* 




LBZ 13 


0.12 


0.60+0.19 


0.46+0.15 


4.63+0.72 


0.44zt0.04 


0.22zt0.02 


1.42±0.22 


1.27±0.25* 




LBZ 14 


0.38 


0.17±0.06 


0.13+0.05 


3.28+0.17 


0.47±0.01 


0.23zt0.01 


1.44±0.07 


1.50±0.12 




LBZ 15 


0.21 


0.29+0.12 


0.22+0.09 


3.60±0.33 


0.43±0.02 


0.19zt0.01 


1.41±0.12 


1.63±0.21 




LBZ 16 


0.24 


0.44=b0.05 


0.34+0.04 


4.09+0.18 


0.57±0.01 


0.17±0.01 


1.41 ±0.04 


3.19±0.2() 




LBZ 17 


0.10 








0.44±0.04 


O.llzhO.02* 


1.20±0.19 






LBZ 18 


0.14 


0.55+0.08 


0.42+0.06 


4.45+0.27 


0.71zh0.02 


0.24±0.01 


1.34±0.05 


2.92±0.25 
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Table 12 - continued 



Galaxy 


SourcelD 


F(Ha) 


c(H/3) 


E(s-v) 


Ha/ H/3 


|> II](6716+6/31) 


|N IIJ(6548+6584) 


|> IIJ(6/16) 


[V IIIJ(4959+500/) 












/ Ha 


/ Ha 


/[S II](673l) 


/ H/3 


NGC4395 


LBZ1 


0.22 


0.20±0.10 


0.1 5 ±0.08 


3.37±0.28 


0.42±0.02 


0.11±0.01 


1.41±0.12 


0.42±0.06* 




LBZ2 


0.02 


0.8O±0.58 


0.62±0.45 


5.42±2.50 


0.59±0.11 




0.96±0.29 


1.45±0.82* 




LBZ 3 


0.07 


1.48±0.37 


1.14±0.29 


9.35±2.78 


0.40±0.04 


0.09±0.02* 


1.26±0.22 


0.82±1.01 




LBZ4 


0.13 


0.42±0.15 


0.32±0.11 


4.00±0.48 


0.41±0.02 


0.19±0.02 


1.43±0.15 


1.21±0.24 




LBZ5 


0.33 


0.57±0.14 


0.44±0.11 


4.50±0.50 


0.61±0.03 


0.14±0.01* 


l.29±0.10 


2.24±0.36 




LBZ6 


0.21 


0.92±0.15 


0.71 ±0.11 


5.97±0.69 


0.59±0.04 


0.16±0.02* 


l.31±0.12 


2.68±0.45 


NGC4449 


LBZ1 


0.19 


0.75±0.17 


0.58±0.13 


5.23±0.72 


0.58±0.03 


0.24±0.02 


l.23±0.09 






LBZ2 


0.20 


0.25±0.10 


0.19±0.07 


3.51 ±0.27 


0.39±0.02 


0.21±0.02 


1.44±0.12 


5.90±0.61 




LBZ3 


0.21 


0.48±0.12 


0.37±0.09 


4.20±0.4() 


0.46±0.02 


0.28±0.02 


1.40±0.12 


1.41±0.20 




LBZ4 


0.82 


0.02±0.06 


0.01 ±0.04 


2.91±0.13 


0.42±0.01 


0.22±0.01 


l.42±0.07 


0.96±0.07 




LBZ5 


0.20 


0.27±0.11 


0.21 ±0.09 


3.56±0.33 


0.56±0.02 


0.25±0.02 


l.40±0.10 


1.17±0.l7 




LBZ 6a 


0.34 


0.20±0.08 


0.15±0.06 


3.37±0.22 


0.47±0.02 


0.18±0.01 


1.29±0.08 


1.38±0.l3 




LBZ6b 


0.16 


0.29±0.14 


0.22±0.10 


3.61±0.39 


0.54±0.03 


0.18±0.01 


1.41±0.12 


1.69±0.27 




LBZ 7 


2.70 


1.48±0.11 


1.14±0.08 


9.35±0.82 


0.43±0.01 


0.16±0.01 


l.29±0.06 


3.96±0.57 




LBZ 8 


2.20 


0.56±0.06 


0.43±0.04 


4.50±0.21 


0.47±0.01 


0.17±0.01 


1.38±0.05 


2.24±0.l6 




LBZ 9 


4.00 


0.11 ±0.04 


().08±0.03 


3.12±0.10 


0.48±0.01 


0.17±0.01 


l.40±0.04 


2.37±0.11 




LBZ 10 


3.20 


0.74±0.04 


0.57±0.03 


5.19±0.16 


0.45±0.01 


0.23±0.01 


1.42±0.04 


2.56±0.12 




LBZ 11 


2.80 


0.13±0.05 


0.10±0.04 


3.17±0.12 


0.59±0.01 


0.18±0.01 


l.36±0.04 


1.44±0.08 




LBZ 12 


0.65 


0.55±0.07 


0.42±0.05 


4.44±0.25 


0.40±0.01 


0.26±0.01 


1.38±0.06 


1.44±0.l2 


- 


LBZ 13 


0.06 


0.40±0.29 


0.31 ±0.23 


3.94±0.92 


1.06±0.07 


0.25±0.03* 


1.33±0.14 


1.19±0.48 




LBZ 14 


0.04 


0.53±0.31 


0.41 ±0.24 


4.38±1.10 


0.65±0.08 


0.16±0.03 


l.33±0.25 






LBZ 15 


0.18 


1.25±0.19 


0.96±0.14 


7.78±1.16 


0.56±0.03 


0.16±0.01 


l.43±0.12 


l.08±0.22* 




LBZ 16 


0.34 


0.56±0.11 


0.43±0.08 


4.50±0.39 


0.40±0.02 


0.22±0.01 


l.35±0.09 


0.83±0.l4 




LBZ 17 


0.33 


0.35±0.09 


0.27±0.07 


3.79±0.26 


0.51 ±0.02 


0.15±0.01 


1.39±0.08 


1.16±0.l3 




LBZ 18 


0.32 


0.32±0.09 


0.25±0.07 


3.70±0.26 


0.46±0.02 


0.16±0.01 


l.36±0.08 


1.22±0.l4 


NGC5204 


LBZ1 


0.11 








0.69±0.08 


O.17±0.03 


l.06±0.22 






LBZ 2 


0.15 


0.29±0.21 


0.23±0.16 


3.62±0.61 


0.41±0.05 


0.09±0.02* 


l.43±0.3l 


4.94±0.99 




LBZ 3 


0.41 


1.28±0.16 


0.99±0.13 


7.98±1.03 


0.42±().()3 


0.11±0.01 


1.36±0.17 


4.66±0.97 




LBZ 4 


0.17 


1.16±0.18 


0.89±0.14 


7.20±1.01 


0.64±0.04 


0.12±0.01 


l.30±0.11 






LBZ 5 


0.07 


0.40±0.23 


0.31±0.17 


3.96±0.71 


0.41±0.04 


0.14±0.02 


l.22±0.20 


0.60±0.17* 




LBZ 6 


0.32 


0.40±0.11 


0.31 ±0.08 


3.94±0.33 


0.38±0.02 


0.15±0.01 


l.33±0.10 


0.27±0.06 




LBZ 7 


0.51 


0.67±0.08 


0.52±0.07 


4.91±0.33 


0.42±0.02 


0.19±0.01 


1.24±0.09 





Note - F(Ha) is the absolute flux in units of 10~ 14 erg sec - 1 cm~ 2 . The extinction c(H/3) is derived from the relation c = (0.346 X log((Ha/H/3) S pec / 2.87)) -1 , 
using the absorbed Ha, H/3 fluxes. For the calculation of the Ha/ H/3 ratios the absorbed measured fluxes were used. The rest of the ratios, and when the H/3 emission 
line was available, were measured from the extinction-corrected emission line fluxes. All errors were calculated through standard error propagation. The asterisk denotes 
that one of the two lines of [N II] or [O III] was detected and thus used. 
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Table 13. Emission Line Parameters of spectroscopically- verified non-SNRs in our sample of galaxies 



Galaxy 


SourcelD 


F(Ha) 


c(H/3) 


E (B-V) 


Ua/H/3 


[S II](6716+6731) 


[N ll](6548+6584) 


[S n](6716) 


[O III](4959+5007) 












/Ha 


/Ha 


/[S II](6731) 


/H/3 


Kmr* 9401 


t R7 i 050 


U. 1 J 








15+0 09 
u. j Jznu.uz 




1 17-UO 14 
1.1/ ZCU. 1H- 






T R7 711 


n 1 1 


n iQ-i-n 90 


10+0 16 

UJUiU. It) 


1 Q1-U0 61 


1 Q+0 09 


98+0 01 


1 94+0 94 

1 .ZH'XU.ZH' 


80+0 1 8* 
vj.oyznu. io 




T R7 561 

1_j1JZj JU1 


0.22 


o io-r-0 1 o 

VJ . J \J ZIZ \J. LVJ 


91+0 OS 


1 64+0 10 


91+0 09 


95+0 09 

VJ . ZV J ZC Lf . Lf ZV 


1 32+0 17 


i 16+0 1 5 
i . ivjznvj. i j 




T R7 484 


0.11 


n 74+0 91 

VJ. / TXW.i 1 


S7+0 16 

\J.*J 1 I V f. 1\J 


* 17-UO 87 

.J . 1 / XZVJ.O / 


96+0 01 


19+0 01 

\J . J Z ZIZ VJ . V / -J 


94+0 17 


5 99ztl 43 




T R7Q89 


64 


41-1-0 OQ 


11+0 07 


A 01+0 97 

t-.»J.jZ_:U.z, / 


91 +0 01 


98+0 01 


i 16+0 19 

1 .JOXu. IZ, 


40 +0 07 
u.Hy zn vj.vj / 




T R7 1 901 


34 


89+0 1 6 


61+0 1 1 

U.OJiU. 1 J 


S AQ+0 71 


10+0 09 


19+0 09 
u. jzznu.uz 


1 20+0 13 


S6+0 10* 

U.JDxU. 1VJ 




T R7 840 


n ru 

u.ut 








1 5+0 01 




1 49+0 50 






T R7 7Q6 

l_f_J__ / 7U 


0.31 


A 17-UO 1 1 


98+0 10 
t/.z.oznvj . l vj 


a 85+0 18 

D . OJ ZCt/. JO 


14+0 01 


11+0 09 

V7 . J D ZC Lf . Lf ZV 


Q7+0 1 5 

\J.y / ZCLf. 1 J 


41+0 00 
vj.f jzc vja7^ 




T R7A9n 
LjIjZj ozu 




a 1 1 _i_n os 

U. 1 1 iU.UO 


00+0 06 


a 1 1J-O 1 
J. 1 JXU.1V 


90+0 01 


19+0 01 


1 I4-U0 10 

1 . If ZCU. 1 VJ 


i 67+0 1 5 
i .o / znu. i j 




LBZ514 


0.35 


A <SQ-UA 1 ^ 
Vj.J^ZnVJ. 1 J 


4S+0 10 

VJ.t-JZCVj. 1VJ 


4 <S8+0 48 


19+0 09 


17+0 09 

VJ. J / ZCLf.VJZ, 


1 18+0 1 1 

1 . JOZCLf. 1 J 


46+0 1 9 
u.tuznvj. i z, 




T R7 1 1 SO 


17 


A 90+0 1 1 


1 5+0 00 


a 17-UO 10 

3 .J 1 ZCU. JU 


1 5+0 01 


96+0 09 
VJ . ZvO ZC u . uz. 


05+0 16 

U.7JZCU. IO 


i 06+0 90 
i .uoznu. zu 




T R7Q^ 


20 


i 09-1-0 14 

1 .Uz,Z_!V./. Jt 


78+0 96 

V.7. / OZCVJ.zt) 


6 46+1 71 

VJ.'-tVJXC 1 . / -J 


91+0 09 

\J . Z, J _1Z VJ . VJZ. 


1 8+0 01 

VJ . 1 O ZIZ VJ . VJ 1 


i 16+0 17 




NdC 1077 

.Nv Jv _jvj i i 


T R7 161 

l_f_J__ JUJ 


10 


1 74+0 49 


1 34+0 38 


11 5+4 49 


95+0 01 


11+0 04 

\J . J J ZIZ V J . VJt^ 


1 io+0 91 






T R7 106 


19 


a 40-1-0 1 1 

\> .TA./XZVJ . 1 -J 


1 1 +0 1 

VJ..J 1 1 W. 1\J 


3 94+0 42 


90+0 09 

VJ . ZA7_1Z VJ . VJZ. 


16+0 09 

\J . J VJ ZIZ VJ . VJZv 


1 22+0 15 




NGC 49 1 4 


T R7 1 080 


1 30 


a 4.1-1-0 05 


11+0 04 


4 oi+0 1 5 

T-.V/ JXZVJ. 1 J 


91 +0 01 

VJ.Z. 1 XU.U 1 


00+0 01 

VJ . VJ " 1 VJ . VJ 1 


i 14-UO 06 


9 39zt0 47 




LBZ597 


0.85 


744-0 07 

VJ. / H-ZCVJ.VJ / 


57+0 05 

VJ. J / ZCW.t/J 


5 i oj-0 97 


90+0 01 


1 5+0 01 


i ao+0 07 


05+0 00 
vJ.yJ zn vj.vj^ 




T R7 1 001 


1.20 


a 70-1-0 07 

VJ. / U__.U.\J / 


54+0 05 


< 09+0 96 


1 9+0 01 


08+0 01 


i 97+0 09 


o 5Q+0 90 
z.. j^zn vj.z.v.7 




1 R7988 


0.20 


a 07+0 05 

U.VJ/ 1 M.M.I 


06+0 04 

vj . \j vj . u"t 


•3 04+0 1 2 

J . 1 )*T VI. 1 Z 


n 97+0 01 


14+0 01 

\J . 1 1 _1_ 


i 40+0 07 

1 .T-V.f_l_VJ.VJ / 


22+0 09 

vj . zz. _i_ vj . \jz 




LBZ917 


4.70 


59+0 09 

Vj. JZIU.UZ 


n 40+0 09 


4 34+0 08 


14+0 01 
vj. iH-znw.wi 


1 1 +0 01 

VJ. 1 1 ZCVJ.VJ1 


i "SS+0 04 


o i fi+o 06 




LBZ971 


0.24 


0.19+0.12 


n i ^+o io 

U.1J ZIZ VJ . 1 VJ 


1. 35+0 33 


1 7+0 01 

VJ. 1 / XU.U 1 


06+0 01 * 

Lf .LfUZCVJ.VJ 1 


i 08+0 16 


q f)S + 1 90 

y . vj j xz i . z.vj 




T R7Q7S 


1 10 


76+0 1 

VJ . / \) XZ \/. LVJ 


5S+0 OS 

\J. .J OXZV/. VJO 


94-UO 49 

.J ■ Z'-tXC VJ.'-tZ 


1 5+0 01 

VJ. 1 J 1 \J . \J 1 




1 4Q+0 1^ 


6 22+0 72 




LBZ911 


41 


60+0 00 

vJ .vj\} _L_\j .Vjy 


46+0 07 


4, 69+0 11 

H-.l IZ 1 VI. .1.1 


14+0 01 

VJ. It 1 W.W 1 


1 1+0 01 

VJ. 1 J ZIZ VJ.VJ 1 


1 37+0 14 


9 08+0 91 

Z . VJO XZ VJ . Z.J 


- 


LBZ889 


0.56 


0.28+0.06 


0.21+0.05 


3.58+0.18 


0.13+0.01 


O.llzbO.Ol 


1.33±0.13 


2.21+0.16 




LBZ 899 


1.70 


0.19±0.04 


0.14+0.03 


3.33+0.09 


0.26±0.01 


0.16zb0.01 


1.39±0.05 


4.71+0.18 




LBZ 362 


0.10 


1.02+0.20 


0.79±0.15 


6.48+1.02 


0.27+0.03 


0.19+0.03 


1.30+0.23 






LBZ 863 


0.36 


0.52+0.08 


0.40+0.06 


4.34+0.27 


0.17+0.01 


0.15zb0.01 


1.37+0.13 


1.21+0.12 




LBZ 740 


0.15 


0.18±0.11 


0.14+0.09 


3.32+0.30 


0.19±0.02 


0.10+0.01 


1.17+0.22 


8.09±0.97 




LBZ 800 


0.16 


0.42+0.14 


0.32+0.10 


4.00±0.43 


0.19±0.02 


0.08zb0.01 


1.34+0.35 


1.15±0.18 




LBZ 845 


0.27 


0.41+0.11 


0.32+0.08 


3.99±0.35 


O.lliO.Ol 


0.13zb0.01 


1.14+0.17 


0.70+0.10 




LBZ 836 


0.43 


0.41+0.07 


0.32+0.06 


3.99±0.23 


0.16±0.01 


0.14+0.01 


1.31±0.12 


1.10±0.10 




LBZ 690 


0.16 


0.84+0.22 


0.64+0.17 


5.59±0.97 


0.37+0.02 


0.14+0.01 


1.28+0.16 


1.05+0.29 


NGC4395 


LBZ 1252 


0.18 


0.27+0.13 


0.21+0.10 


3.55±0.36 


0.20±0.01 


0.09zb0.01 


1.41+0.18 


0.95+0.15 




LBZ 391 


0.14 


0.66±0.22 


0.51±0.17 


4.87+0.85 


0.24+0.02 


0.09±0.02* 


1.36+0.23 






LBZ 267 


0.05 


0.47+0.26 


0.36±0.20 


4.16±0.88 


0.24+0.04 


0.13+0.03* 


1.33+0.37 


3.21+0.94 




LBZ 151 


0.20 


0.24+0.10 


0.19±0.08 


3.48+0.29 


0.22+0.01 


0.07+0.01* 


1.35+0.01 


6.81+0.75 
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Table 13 - continued 



Galaxy 


SourcelD 


F(Ha) 


c(H/3) 


E(s-v) 


Ha/ H/J 


|> IIJ(6716+6/31) 


|N IIJ(6548+6584) 


|> IIJ(6/16) 


[(J IIIJ(4959+500/) 












/ Ha 


/ Ha 


/[S II](673l) 


/ H/3 


NGC4449 


LBZ581 


0.82 


0.39±0.06 


0.30±0.04 


3.90±0.18 


0.22±0.01 


0.18±0.01 


1.40±0.08 


2.77±0.18 




LBZ593 


0.15 


0.32±0.14 


0.25±0.11 


3.72±0.42 


0.24±0.02 


0.25±0.02 


0.77±0.12 


1.64±0.26 




LBZ567 


0.20 


0.62±0.17 


0.48±0.13 


4.71±0.63 


0.20±0.02 


0.11±0.01 


1.40±0.23 


0.41 ±0.08* 




LBZ527 


0.71 


0.35±0.07 


0.27±0.05 


3.81±0.20 


0.31±0.01 


0.19±0.01 


1.41 ±0.07 


0.83±0.07 




LBZ503 


0.27 


0.64±0.12 


0.49±0.09 


4.78±0.45 


0.36±0.02 


0.23±0.01 


1.29±0.10 


1.82±0.25 




LBZ500 


0.20 


0.84±0.15 


0.65±0.12 


5.62±0.68 


0.24±0.02 


0.15±0.02 


1.36±0.16 






LBZ521 


0.25 


0.36±0.11 


0.28±0.08 


3.83±0.33 


0.21±0.01 


0.25±0.01 


1.11±0.14 


0.38±0.08 




LBZ266 


1.2 


0.36±0.06 


0.28±0.04 


3.82±0.17 


0.26±0.01 


0.18±0.01 


1.43±0.06 


2.45±0.16 




LBZ449 


0.33 


1.34±0.09 


1.03±0.07 


8.35±0.63 


0.27±0.02 




1.43±0.18 


6.42±0.55* 




LBZ398 


6.9 


0.29±0.03 


0.22±0.02 


3.60±0.09 


0.30±0.01 


0.15±0.01 


1.41 ±0.04 


2.50±0.09 




LBZ391 


21. 


0.06±0.02 


0.04±0.01 


3.01±0.04 


0.27±0.01 


0.17±0.01 


1.38±0.02 


1.80±0.04 




LBZ432 


1.0 


0.14±0.08 


0.11 ±0.06 


3.21±0.20 


0.28±0.01 


0.11±0.01 


1.40±0.08 


0.81±0.06* 




LBZ311 


0.29 


0.28±0.10 


0.21±0.08 


3.57±0.28 


0.26±0.01 


0.14±0.01 


1.36±0.12 


1.41±0.17 


- 


LBZ401 


0.57 


0.63±O.O9 


0.48±0.07 


4.74±0.33 


0.32±0.01 


0.25±0.01 


1.19±0.08 


2.83±0.29 




LBZ387 


0.33 


0.44±0.09 


0.34±0.07 


4.07±0.29 


0.33±0.01 


0.20±0.01 


1.15±0.08 


1.12±0.13 




LBZ394 


0.29 


0.25±0.10 


0.19±().()8 


3.49±0.28 


0.33±0.01 


0.19±0.01 


1.41±0.10 


2.69±0.30 




LBZ95 


0.23 


0.59±0.11 


0.45 ±0.09 


4.59±0.42 


0.23±0.01 


0.14±0.01 


1.39±0.14 


12.06±1.52 




LBZ260 


0.15 


0.75±0.24 


0.58±0.18 


5.22±0.99 


0.18±0.02 


0.12±0.01* 


1.43±0.27 


1.21±0.34 




LBZ318 


0.36 


0.09±0.07 


0.07±0.06 


3.09±0.18 


0.16±0.01 


0.12±0.01 


1.35±0.14 


1.23±0.11 


NGC5204 


LBZ154 


0.23 


0.15±0.11 


0.11 ±0.09 


3.23±0.29 


0.13±0.01 


0.04±0.01* 


1.35±0.23 


7.61±0.93 




LBZ487 


0.17 


0.77±0.33 


0.59±0.25 


5.30±1.40 


0.30±0.02 


0.06±0.01* 


0.38±0.16 


1.87±0.67 




LBZ458 


0.11 


0.26±0.23 


0.20±0.18 


3.53±0.64 


0.32±0.03 




1.39±0.20 


1.33±0.28* 




LBZ439 


0.59 


0.03 ±0.06 


0.02±0.05 


2.94±0.14 


0.22±0.10 


0.13±0.01 


1.27±0.10 


3.52±0.25 




LBZ412 


0.05 


0.08±0.21 


0.06±0.16 


3.06±0.50 


0.31 ±0.04 


0.19±0.03 


1.04±0.22 


0.71±0.17* 




LBZ242 


0.95 


0.94±0.09 


0.73±0.07 


6.09±0.42 


0.12±0.01 


0.11±0.01 


1.10±0.08 


1.39±0.16 




LBZ299 


0.18 








0.21±0.02 


0.11 ±0.02 


0.82±0.14 





Note - F(Ha) is the absolute flux in units of 10 -14 erg sec -1 cm -2 . The extinction c(H/3) is derived from the relation c = (0.346 X log((Ha/H/3) spec / 2.87)) -1 , 
using the absorbed Ha, H/J fluxes. For the calculation of the Ha/ H/J ratios the absorbed measured fluxes were used. The rest of the ratios, and when the H/J emission 
line was available, were measured from the extinction-corrected emission line fluxes. All errors were calculated through standard error propagation. The asterisk denotes 
that one of the two lines of [N II] or [O III] was detected and thus used. 
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Table 14. Census of SNRs in our sample of galaxies and Success Rates 



Photometric Ratio 


Detected sources 


Photometric SNRs 


Obtained Spectra 


Spectroscopic Classification in SNRs 


Success in SNRs 


NGC2403 


>0.4 


111 


102 


14 


5 


36% 


0.3 - 0.4 


48 


47 


8 


7 


88% 


<0.3 


1 





2 





0% 


NGC3077 


>0.4 


16 


16 


4 


4 


100% 


0.3 - 0.4 


8 


8 


2 


2 


100% 


<0.3 


1 




2 






NGC4214 


>0.4 


78 


71 


23 


16 


69.5% 


0.3 - 0.4 


23 


19 


4 





0% 


<0.3 


1 


2 


8 


2 


25% 


NGC4395 


>0.4 


16 


15 


2 


1 


50% 


0.3 - 0.4 


36 


29 


9 


2 


22% 


<0.3 


l 


3 


4 


3 


75% 


NGC4449 


>0.4 


59 


53 


20 


14 


70% 


0.3 - 0.4 


19 


15 


6 


2 


33% 


<0.3 


l 


2 


11 


2 


18% 


NGC5204 


>0.4 


12 


12 








0.3 - 0.4 


21 


20 


4 


3 


75% 


<0.3 


1 


4 


11 


4 


36% 


All Galaxies 


>0.4 


292 


269 


63 


40 


64% 


0.3 - 0.4 


155 


138 


33 


16 


48% 


<0.3 


1 


11 


38 


11 


30% 


Sum 




447+... 2 


418 


134 


67 





Note-Column 1 : ([S II]/Ha)phot ratios splitted into three categories: >0.4 (candidate SNRs), 0.3 - 0.4 (probable candidate SNRs) and <0.3, Column 2: number 
of the photomeric sources that were detected in each category (within their error-bars), Column 3: photometric SNRs presented in Tables 3-8. These numbers 
result from the detected SNRs (Column 2) if we subtract the spectroscopically observed, non-SNRs (Column 4 minus Column 5). In the case of <0.3 for this 
column, we quoted only the sources that were spectroscopically verified as SNRs, Column 4: number of spectroscopically observed sources, Column 5: number 
of sources that were spectroscopically verified as SNRs, Column 5: percentage of the spectroscopically confirmed SNRs (success rate). 
The numbers in the sum section result from the addition of the individual numbers in each column from the All galaxies section. 

1. We do not present any detected sources with [S II]/Ha< 0.3 since they are not considered as SNRs. 

2. These three dots refer to the sum of detected sources with [S II]/Ha< 0.3. 



44 Leonidaki et al. 



Table 15. Nitrogen and Oxygen Abundances in the galaxies of our sample 



Galaxy 


12 + log (N/H) 


12 + log (OIK) 


1NOL. Z4UJ 


/.4o 


5. JZ 


NdC ^077 

1 > V J V JU / / 


7.48 2 


8.64 2 


NGC4214 




8.22 3 


NGC4395 


7.18 1 


8.27 1 


NGC4449 


7.10 4 


8.30 4 


NGC 5204 






NGC 6946 


8.15 1 


8.70 1 


NGC 5585 






M81 (NGC 3031) 


7.96 1 


8.69 1 


M101 (NGC 5457) 


8.23 1 


8.80 1 


LMC 


6.45 5 


8.35 6 


SMC 




8.03 6 


Milky Way 




8.52 1 



1. 



2. Storc hi-Bergman n et aljjl994h 



Pilvugin et al]fe004l) 



Martin ( 1997) 
Sabbadin et alUl984 
Lequeux et alj 11979 
Richer &McCajjl995 



New optically selected SNRs in nearby galaxies 45 



Table 16. Associations of known, multiwavelength SNRs in NGC 2403 



Source ID 


Classification 


RA 


Dec 


Optical 


Offset 


X-ray 


Offset 


Radio Offset 






(h:m:s) 


(d:m:s) 


associate 1 


(") 


associate 2 


(") 


associate (") 


uu i yjL nciu yjL view 




07-36-91 ? 




SNR-1 










LBZ 22 


L ill lUKUIlL Ol>IJX 


07-16-94 1 


AV3fv07 7 


SNR-2 


2.29 








LBZ 1 


SNR 


07-36-30 4 

\J 1 . ju. ju.*t 


6V3V43 4 


SNR- 3 


3.44 








T R7 1 1 8 

1 . 1 .) / - 1 1 o 


rvmhciHlp ^nnHiHat^ SNR 

piUL/ClUMC L ill RIRIiIlL . > L \ I \ 


07-16-17 


65-16-1Q 1 

UJ .JU.J7. 1 


SNR-4 


1 24 








I R7 AO 


rnnrliHntp SNR 

LilllURUIlL iJlllV 


07-36-42 9 




SNR-5 


1.01 








LBZ 67 


LilllUlUiHL OINXS. 


07-16-45 8 


65-16-16 
uj. ju.ju.u 


SNR-6 


0.69 








T R7 66 


rnnrliHifp SNR 
LilllURUHL 01>UV 


07-16-45 7 


65-16-40 6 

UJ.JU.tU.U 


SNR-7 


0.10 


nrnhihlp SNR H 7R 301 


2.18 


SNR C/;"> 3 3 0Q 


LBZ 131 


piULItlLUC UtlllU.lU.tllC olMIV 


07-16-4Q 9 


6S-14-10 6 

UJ.Jt.JU.U 


SNR- 8 


1.06 








LBZ 87 


CdJlUlU.tllC OlNK. 


07-16-59 9 


65-11-41 Q 
UJ. jj . i -x s. .y 


SNR-9 


1 57 
i . J / 








T R7 1 15 

1_jOZj 1 jj 


nrnn^nlp r^nHi H ^tf* S TSJR 
UlUUaUlC CclllUlUcllC Olllv 


07-16-59 7 

U / .JVJ.JZ,. / 


65-15-50 9 

UJ . J J . Ju.i 


SNR- 10 


0.30 








LBZ 89 


rnnrliHntp SNR 

LillRIRUIlL Oll-IV. 


07-16-51 4 

U / .JU.JJ.l 


65-15-5Q 8 

UJ .JJ.J7.0 


SNR-1 1 


80 








LBZ 90 


rinrlirtatp SNR 

L ill RIRIiIlL ijl>I\. 


07-16-51 8 

U / . JU. J J .o 


65-11-41 7 

UJ .J J .^T 1 . 1 


SNR- 12 


1 89 








T R7 1 17 


piUUdLHC LillRlRliHL orNK. 


07-16-51 7 


65-15-1 1 5 

UJ.JJ . 1 1 . J 


SNR- 13 


63 








LBZ 93 


rnnrliHatp SNR 
UdilUlU-tllC OlNlX 


07-16-55 1 


65-15-18 1 

UJ.JJ.JO. 1 


SNR- 14 


0.72 








LBZ 6 


SNR 


07-16-55 S 


65-15-41 

UJ.JJ.tJ.U 


SNR 1 5 

iDIM IS.- 1 J 


1 16 4 


/\ I\ li 1 1 ./ . I > 1 ut j 


? QS 4 




LBZ 139 


piULIaLUC UtlllUlU.tllC olMIV 


07-16-56 3 


65-14-05 6 

UJ. Jt.UJ.U 


SNR- 16 


0.63 








LBZ 96 


nnrliHatp SNR 

UtlllUlU-tllC OlNlX 


07-16-57 9 

\) 1 . JU. J 1 .Z. 


65-16-03 Q 
uj. ju.uj . y 


SNR- 17 


2.1 1 




2.51 




T R7 1 09 

IjDZj 1 UZ. 


ranHiHatp SNR 

LillRIRUIlL iJl>lX 


07-17-01 8 

\J 1 . J 1 .\J 1 . o 


65'34"13 4 


SNR- 18 


1.30 


YRR a 7R Q31 


5.95 




T R7 145 


i-vt'o It q It 1 nnrliri'i tt^ v ^IR 

piUUclLMC LillRIRUIlL i) . M\ 


07-17-09 1 


65-14-16 6 

UJ . J'r. JU.U 


SNR- 19 


74 








LBZ 144 


piUL/ClLMC L ill RIRIiIlL «. > . N I\ 


07-17-09 


65-11-49 

U J .J J .T^Z..U 


SNR -90 

Oil Ix _ 1/ 


48 








T R7 1 510 


Frame -4 


07-17-09 7 
U / . J / .UZ. 1 


65-17-99 

OJ.J / .Z.Z..KJ 


SNR-2 1 


3 36 








T R7 101 

IjDZj 1 1.7 J 


mnrliHatp SNR 

LillRIRUIlL Oll-IV 


07-17-09 4 


65-16-01 7 

UJ . JU.U 1 . / 


SNR-22 


1.54 


nrnhahlp SNR (7 7R 
piuuauie OINR \ I 1 J OUj 


1.86 




T R7 146 


It -n It 1 r>nrirli H 'itt* Q Ml? 
piUUdUlC CdJlUlUdlC iTMMK. 


07-17-01 


65-11-46 1 

OJ. JJ.4U. 1 


SNR 91 


1 10 








LBZ 104 


candidate SNR 


07:37:02.8 


65:34:38.1 


SNR-24 


1.24 


probable SNR (LZB 80) 


3.69 


_ 


LBZ 560 


Frame-4 


07:37:06.1 


65:36:04.1 


SNR-25 


1.12 








LBZ 651 


SNR/HII 


07:37:06.3 


65:36:10.5 


SNR-26 


1.41 








LBZ 1301 


Frame-4 


07:37:07.2 


65:37:10.4 


SNR-27 


0.79 








LBZ 1373 


SNR/HII 


07:37:09.7 


65:32:55.6 


SNR-28 


2.08 








LBZ 107 


candidate SNR 


07:37:10.7 


65:33:11.0 


SNR-29 


1.17 


probable SNR (LZB 2) 


0.73 




LBZ 108 


candidate SNR 


07:37:12.4 


65:33:45.9 


SNR-30 


0.47 


XRB (LZB 99) 


2.54 




LBZ 11 


SNR 


07:37:16.0 


65:33:28.9 


SNR-31 


0.51 


probable SNR (LZB 14) 


2.06 




LBZ 12 


SNR 


07:37:21.4 


65:33:06.9 


SNR-32 


2.11 








LBZ 109 


candidate SNR 


07:37:21.6 


65:33:14.4 


SNR-33 


0.62 








LBZ 622 


Frame-4 


07:37:23.0 


65:35:46.8 


SNR-34 


0.97 








Mat 35 


Frame-4 


07:37:29.5 


65:36:57.7 


SNR-35 


1.14 








LBZ 127 


probable candidate SNR 


07:36:46.5 


65:36:10.8 






XRB (LZB 58) 


3.28 




NOTE - The classification 'Frame-4' corresponds to sources detected in Frame-4 (2x2 mosaic of NGC 2403) but not used since the observing night was not 



photometric (§ 2.4). 
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Table 16 - continued 



Source ID 


Classification 


RA 


Dec 


Optical 


Offset X-ray 


Offset 


Radio 


Offset 






(h:m:s) 


(d:m:s) 


associate 1 


(") associate 2 


(") 


associate 


(") 


LBZ8 


SNR 


07:37:03.2 


65:37:13.7 




SNR(LZB81) 


2.82 






LBZ74 


candidate SNR 


07:36:47.9 


65:36:23.9 




probable SNR (LZB 120) 


2.09 






LBZ56 


candidate SNR 


07:36:41.9 


65:36:51.7 




SNR (LZB 107) 


3.05 


SNR (TH2) 6 




LBZ 635.2 


SNR/HII 


07:36:52.3 


65:36:40.3 




probable SNR (LZB 5) 


1.72 






out of field of view 




07:37:08.0 


65:39:20.6 




probable SNR (LZB 78) 








not detected 


nothing 


07:37:17.9 


65:36:24.2 




probable SNR (LZB 76) 








LBZ 902.4 


SNR/HII 


07:37:13.3 


65:35:59.2 




probable SNR (LZB 41) 


1.42 






LBZ 1562.1 


SNR/HII 


07:37:14.8 


65:32:04.1 




probable SNR (LZB 68) 


2.20 






not detected 


nothing 


07:37:22.2 


65:33:18.5 




probable SNR (LZB 71) 








LBZ 301.2 


SNR/HII 


07:36:49.2 


65:36:51.4 








SNR (TH4) 6 


0.53 



Notes - Column 1: Source ID. For the meaning of questionmark see §5.1, Column 2: Source classification of this study. Sources with ([S U]fHa) phot < 0.3 are 
denoted as SNR/HII, Cols 3,4: RA and Dec in J2000 of the detected sources by this study. For sources that were not detected we present the coordinates of the 
associated multi-wavelength SNR, Column 5: Optically associated SNR by other studies, Column 6: Offset in arcseconds between the source's center coordinates 
of the present and other optical studies, Column 7: X-ray associated SNR, Column 8: Offset in arcseconds between the source's center coordinates of the present 
and the X-ray study, Column 9: Radio associated SNR, Column 10: Offset in arcseconds of the source's center coordinates between this study and the radio study. 

1. Optically detected SNRs by Matonick e taLI 1 19971) 

2. X-ray selected SNRs in P aper I 

3. Radio SNR bv lEck et al] <2002h 

4. Although the offset is large, the size of the source (~ 3.6") makes the association eligible. 

5. Although the off set is large, the size of the source (~ 4" X 2.5") makes the association eligible. 

6. Radio SNR bv lTurner & Hoi Jl994l) 



Table 17. Associations of known, multiwavelength SNRs in NGC 3077 



Source ID 


Classification 


RA 
(h:m:s) 


Dec Optical 
(d:m:s) associate 


Offset X-ray 
(") associate 


Offset 
(") 


Radio 
associate 


Offset 
(") 


LBZ 236 ? 


SNR/HII 


10:03:18.2 


68:44:02.4 


- SNR (LZB 6 1 , S6 2 ) 


1.86 






not detected 


nothing 


10:03:21.8 


68:45:03.3 


SNR (LZB 12) 1 








not detected 


nothing 


10:03:12.1 


68:43:19.1 


SNR (LZB 13) 1 








LBZ 24 


probable candidate SNR 


10:03:20.8 


68:41:40.1 


SNR (LZB 15) 1 


1.22 






LBZ299 4 /LBZ300 4 


SNR/HII 


10:03:19/10:03:19 


68:43:54/68:43:59 


- SNR (LZB 18 1 , SI 2 ) 


2.85/2.35 


SNR (SI) 3 


1.97/2.62 


LBZ 303 ? 


SNR/HII 


10:03:18.1 


68:43:57.0 


SNR (S5) 2 


1.33 







Notes - Column 1: Source ID. For the meaning of questionmark see §5.1, Column 2: Source classification of this study. Sources with ([S II]/Ha) p j oi < 0.3 are denoted 
as SNR/HII, Cols 3,4: RA and Dec in J2000 of the detected sources by this study. For sources that were not detected we present the coordinates of the associated multi- 
wavelength SNR, Column 5: Optically associated SNR by other studies, Column 6: Offset in arcseconds between the source's center coordinates of the present and other 
optical studies. Column 7: X-ray associated SNR, Column 8: Offset in arcseconds between the source's center coordinates of the present and the X-ray study. Column 9: 
Radio associated SNR, Column 10: Offset in arcseconds of the source's center coordinates between this study and the radio study. 

1. X-ray detected SNR f rom Paper I 

2. X-ray detected SNR b tott et al] 120031) 

3. Radio selected SNR bv lRosa-GonzalezM2005l) 

4. For this association see §5.1 
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Table 18. Associations of known, multiwavelength SNRs in NGC4214 



Source ID 


Classification 




RA 


Dec 


Optical 


Offset 


X-ray 


Offset 


Radio 


Offset 






(h:m:s) 


(d:m:s) 


associate 1 


(") 


associate 2 


(") 


associate 3 


(") 


T R7 ^ 7 


mnHirlnfp SKTR 

v. til JUlUilLv. OlMV 


12 


15:33.4 








SNR n 7R 71 


2.16 






nnt Hptpr*tpri 

11UI LICLCLLCU 


nr^tni n ci 
ll\J Llllllg 


12 


15:49.7 


JO. 1 o .to. / 






candidate SNR ij 7R \Cl\ 








LBZ47 7 


nnnriirlitp <sNR 

L ill IUIUiUL kJl>l\. 


12 


15:38.0 


36-9?-9? 4 






candidate SNR (1 7R 1 11 


1 48 






not detected 


diffused 


12 


15:40.2 


JO. 1 7.iJ.Z 






ranHirlatp ^NR fT 7R lfi"l 








LBZ73 


ranHiHate SNR 


12 


15:48.8 


36-17-0? 3 






candidate SNR fl 7R 231 


0.95 






TR7 1 cnri 


Lji>i\y nil 


12 


15:34.7 


JO.ZU. 1 / .z, 


rill region 








SNR-2 


20 


T R7 SO 

IjUZj ou 


nrnnn HI p r^titiriiHnfp v^TR 

UlUUdUlC V. til IU Rlil 11- >)iM\ 


12 


15:38.2 


JU. 1 7 .4- J .X 






XRR ff 7R 9f^ 


1 44 


SNR/Htt-3 


29 


LBZ82 


nrnhnnlp p^mriiriifp \MP 

UlUUdUlC L ill IlllUiUk. kJl>l\. 


12 


15:38.9 


JU. IO.JO.7 


SNR-1 


0.34 






SNR-4 


0.59 


not detected 


diffused 


12 


15:39.7 


36:19:34.3 








- 


SNR/HII-8 




LBZ57 


candidate SNR 


12 


15:40.0 


36:18:39.4 


SNR-2 


0.47 


SNR (LZB 30) 


0.32 


SNR-9 


0.85 


LBZ56 


candidate SNR 


12 


15:39.4 


36:20:54.1 






probable SNR (LZB 31) 


0.00 






LBZ 1098 


SNR/Hn 


12 


15:40.0 


36:19:35.8 


SNR-3 


0.28 


probable SNR (LZB 34) 


0.78 


SNR-10 


0.52 


LBZ936 


SNR/HII 


12 


15:37.2 


36:22:19.6 






probable SNR (LZB 35) 


0.97 






LBZ 83 


probable candidate SNR 


12 


15:40.2 


36:19:30.2 


SNR-4 


0.30 






SNR-1 1 


0.72 


LBZ 1099 


SNR/HII 


12 


15:40.5 


36:19:31.5 










SNR- 12 


0.00 


not detected 


diffused 


12 


15:41.6 


36:19:09.7 










SNR/HII-18 




LBZ 87 


probable candidate SNR 


12 


15:41.9 


36:19:15.5 


SNR-5 


0.37 


probable SNR (LZB 28) 


1.06 


SNR- 19, p 4 


0.26,1.43 s 


LBZ 16 


SNR 


12 


15:42.5 


36:19:47.7 


SNR-6 6 


0.08 






Hll region 




LBZ 18 


SNR 


12 


15:45.7 


36:19:41.8 


SNR-7 6 


0.30 


probable SNR (LZB 38) 


0.43 


Hll region 




LBZ 832 


SNR/HII 


12 


15:41.0 


36:19:03.8 










a 4 


1.91 


LBZ 857 


SNR/HII 7 


12 


15:40.7 


36:19:11.9 










/3 4 


1.99 



Notes - Column 1: Source ID. For the meaning of questionmark see §5.1, Column 2: Source classification. Sources with ([S II]/Ha)pft ot < 0.3 are denoted as SNR/HII, 
Cols 3,4: RA and Dec in J2000 of the detected sources by this study. In the case of not detected sources, the quoted coordinates belong to the associated multi-wavelength 
SNRs, Column 5: Optically associated SNR by other studies, Column 6: Offset in arcseconds between the source's center coordinates of the present and other optical 
studies, Column 7: X-ray associated SNR, Column 8: Offset in arcseconds between the source's center coordinates of the present and the X-ray study, Column 9: Radio 
ass ociated SNR Colum n 10: Offset in arcseconds of the source's center coordinates between this study and the radio study. 

L lDopitaetallfeOlOl) 



Chomiuk & Wilcots 


j2009|) 


Vukoticetaljj2005 





5. Offset between LBZ 1097 and radio SNR p 

6. Composite SNR + Hll source 

7. This source also coincides with strong emission over the R continuum filter. 



Table 19. Associations of known, multiwavelength SNRs in NGC 4395 



Source ID 


Classification 


RA 
(h:m:s) 


Dec 
(d:m:s) 


Optical 
associate 


Offset X-ray 
(") associate 1 


Offset 
(") 


Radio 
associate 2 


Offset 
(") 


out of field of view 
LBZ 1503 ? 
LBZ 1099 


SNR/HII 
SNR/HII 


12:25:53.2 
12:25:39.6 
12:25:58.1 


33:38:30.4 
33:32:04.2 
33:31:38.3 




candidate SNR (LZB 10) 
SNR (LZB 14) 


2.28 


SNR (source 3) 


1.27 



Notes - Column 1: Source ID. For the meaning of questionmark see §5.1, Column 2: Source classification. Sources with ([S II]/Ha)pft ot < 0.3 are denoted as SNR/HII, 
Cols 3,4: RA and Dec in J2000 of the detected sources by this study. In the case of not detected sources, the quoted coordinates belong to the associated multi-wavelength 
SNRs, Column 5: Optically associated SNR by other studies, Column 6: Offset in arcseconds between the source's center coordinates of the present and other optical 
studies, Column 7: X-ray associated SNR, Column 8: Offset in arcseconds between the source's center coordinates of the present and the X-ray study, Column 9: Radio 
associated SNR, Column 10: Offset in arcseconds of the source's center coordinates between this study and the radio study. 

1 . X-ray selected SNRs from Paper I 

2. Radio selected SNR from the work of lVukotic etal] 120051) 
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Table 20. Associations of known, multiwavelength SNRs in NGC 4449 



Source ID 


Classification 


RA 


Dec 


Optical 


Offset 


X-ray 


Offset 


Radio 


Offset 






(h:m:s) 


(d:m:s) 


associate 


(") 


associate 1 


(") 


associate 2 


(") 


LBZ201? 


SNR/HII 


12:28:12.1 


44:05:58.4 






SNR (LZB 9) 


1.29 






LBZ 122 


SNR/HII 


12:28:11.0 


44:06:47.8 


oxygen-rich SNR 3 


0.57 


SNR (LZB 12) 


0.57 


SNR- 12 


1.43 


LBZ241 


SNR/HII 


12:28:11.2 


44:05:37.7 






probable SNR (LZB 24) 


1.08 


Hi I region 


0.79 


not detected 


nothing 


12:28:15.6 


44:05:36.3 






probable SNR (LZB 26) 








LBZ 475 ? 


SNR/HII 


12:28:09.5 


44:05:20.4 










SNR-7 


1.92 


not detected 


diffused 


12:28:10.9 


44:05:40.2 










SNR- 11 




LBZ363 ? 


SNR/HII 


12:28:11.3 


44:05:38.5 










SNR-14 


2.04 


LBZ407 ? 


SNR/HII 


12:28:12.8 


44:06:10.4 










SNR- 17 


1.81 


not detected 


nothing 4 


12:28:13.1 


44:05:37.8 










SNR- 19 




LBZ 323 


SNR/HII 


12:28:16.2 


44:06:42.8 










SNR-24 


0.96 


LBZ 57 


candidate SNR 


12:28:19.2 


44:06:55.7 










SNR-26 


0.33 


LBZ 60 


probable candidate SNR 


12:28:09.7 


44:05:54.8 






XRB (LZB 15) 


1.98 







Notes - Column 1: Source ID. For the meaning of questionmark see §5.1, Column 2: Source classification. Sources with ([S II]/H«) p hot < 0.3 are denoted as SNR/HII, 
Cols 3,4: RA and Dec in J2000 of the detected sources by this study. In the case of not detected sources, the quoted coordinates belong to the associated multi-wavelength 
SNRs, Column 5: Optically associated SNR by other studies, Column 6: Offset in arcseconds between the source's center coordinates of the present and other optical 
studies, Column 7: X-ray associated SNR, Column 8: Offset in arcseconds between the source's center coordinates of the present and the X-ray study, Column 9: Radio 
associated SNR, Column 10: Offset in arcseconds of the source's center coordinates between this study and the radio study. 

1 . X-ray selected sources from Paper I 

2. Radio selected sources from the work o f lChomiu k & Wilcoti 120091) 
3. lBlairetai]h983h 

4. This source presents detectable emission on the [S II] image. However, the source happened to be in the slit (Slit 1 in NGC 4449, see its coordinates in Table 10) that 
was used for spectroscopy. No emission for the particular source was seen at the spectrum. 



Table 21. Associations of known, multiwavelength SNRs in NGC 5204 



Source ID 


Classification 


RA 


Dec 


Optical 


Offset 


X-ray 


Offset Radio 


Offset 






(h:m:s) 


(d:m:s) 


associate 1 


(") 


associate 


(") associate 


(") 


LBZ 9 


candidate SNR 


13:29:30.3 


58:25:20.6 


SNR-1 


0.70 








LBZ 4 


SNR 


13:29:34.5 


58:24:23.8 


SNR-2 


1.64 








LBZ 16 


candidate SNR 


13:29:36.9 


58:24:26.9 


SNR-3 


0.31 









Notes - Column 1 : Source ID, Column 2: Source classification, Cols 3,4: RA and Dec in J2000 of the detected sources by this study, 
Column 5: Optically associated SNR by other studies, Column 6: Offset in arcseconds between the source's center coordinates of the 
present and other optical studies, Column 7: X-ray associated SNR, Column 8: Offset in arcseconds between the source's center coor- 
rdinates of the present and the X-ray study, Column 9: Radio associated SNR, Column 10: Offset in arcseconds of the source's center 
coordinates between this study and the radio st udy. 

1. From he work of Matonick & Fesen 1 19971) 
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SNRs in NGC 2403 + NGC 3077 
SNRs in irregular galaxies 

SNRs in nil galaxies 



0.S 0.3 0.4 

([NII]/HaL ec 



Figure 1. Number of spectroscopically-observed SNRs against their [N 
II]/Ha ratios. SNRs in the irregular galaxies, apart from NGC 3077, ex- 
tend to lower [N II]/Hq ratios indicating that the contamination of the [N 
II] emission lines in the Ha+ [N II] images is different in each galaxy. 
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Figure 2 - continued 




Figure 2 - continued 
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Figure 2 - continued 
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Figure 2 - continued 
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Figure 2 - continued 
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Figure 3. Spectra of the spectroscopically observed SNRs 



New optically selected SNRs in nearby galaxies 57 





NGC 2403 - LBZ 11 




411 







5000 5500 6000 6500 7000 



CD 



CO 



'NGC 3077 - LBZ 1 1 



5000 5500 6000 6500 



i — 1 
00 

o 

CO 
LO 

* — ' 

w 
I 

a 

o o 





CP 
X 



5000 5500 6000 6500 7000- 



CO 



CO 



'NGC 3077 


- LB^ 5 











X 

2 



CD h 

o 



5000 5500 6000 6500 7000 

[NGC 4^14 - LBZ 1 



5000 5500 6000 6500 
Wavelength (Angstroms) 



NGC 2403 - LBZ 12 



5000 5500 6000 6500 7000 



'NGC 3077 - LBZ 1 2 




5000 5500 6000 6500 7000 



cu 



o 



NGC 3677 - LBZ 4 



■ 



5000 5500 6000 6500 7000 



INGC 3G77 - ILBZ 6 



02 



5000 5500 6000 6500 

'NGC 42 k - LBZ 1 2 ^ 



o LXiiu,ii^jiiUtij>iiiik 

5000 5500 6000 6500 7000 

Wavelength (Angstroms) 



Figure 3 - continued 
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Figure 3 - continued 
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Figure 3 - continued 
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Figure 3 - continued 
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Figure 3 - continued 
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Figure 4. SNRs in NGC 2403 
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Figure 6. Number of spectroscopically-observed SNRs against their [S 
II](6716 A)/[S II](673lA) ratios. Red: SNRs in NGC 2403 (the only spiral 
galaxy in our sample), black: SNRs in the remaining galaxi es of our sample 
(irregu lars), magenta: Spectroscopically observed SNRs by Maton ick et alj 
<1997l) in four spiral galaxies (NGC 5585, NGC 6946, M81 and M101). As 
can been seen, there is no trend in the [S II]ratios between different types 
of galaxies. However, the majority of the spectroscopically observed SNRs 
present [S II](6716 A)/[S II](673lA) > 1 (see §4.2 for details). 



Figure 5. [S II]/Hq ratio of the 418 photometric SNRs (see Table 14) in our 
sample of galaxies against their Ha flux (see Tables 3-8 and §4.2). 
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Figure 7. The ([S II]/Ha) sp ec versus the ([S II]/Ha) pho i ratios of all 
spectroscopically observed sources. The red circles denote SNRs (see §4, 
Tables 3-8, Table 14) while the green circles indicate sources with ([S 
II]/Ha)p^ ot ^ 0.3 (within their error-bars) but were not spectroscopically 
verified as SNRs (see Tables 9 and 13). Black circles denote sources with 
([S II]/Ha)p hot 0.4 and ([S II]/Ho) spec 0.4 (see Tables 9 and 13). 
The solid line represents the 1 : 1 relation between photometric and spectro- 
scopic [S II]/Ha ratios while the dashed lines denote the borderline area for 
SNRs ([S II]/Ha>0.4). 
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Figure 8. log(H«/[S II]A (6716 & 6731)) against the log(Ha/[N II]A (6548 
& 6584)) emission line ratios of the spectroscopically observed SNRs. The 
dashed lines have been defined using the emission line ratios of an adequate 
number of Galactic SNRs, HII regions and planetary nebulae (PNe). 
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Figure 9. [S ll]A (6716)/[S n]A (6731) line ratio versus log(H«/[S n]A 
(6716 & 6731). 
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Figure 10. [S II]A (6716)/[S II]A (6731) line ratio versus log([N II]/[S II]A 
(6716 & 6731). 



Otre 




4.0 P 



1.5 



1.0 



NGC 3077 * NGC 2403 
NGC 4214 NGC 6946 
NGC 4395 • NGC 5585 
- NGC 4449 "M81 
NGC 5204 *M 101 



SOLAR 2x SOLAR 




log([NlI]X6583/Ha) 

Figure 11. Diagnostic diagram of [O III](A 5007)/H,3 versus [N II](A 
6584)/Ha for shock-only models and for five different abundance sets with 
n=l cm -3 by Allen e t al. (2008;). Each grid is labeled with the abundance 
set that was used, moving from left to right with increasing metallicity. Each 
grid comprises lines of constant magnetic parameter shown with thick lines 
and lines of constant shock velocity shown with thin lines. The shock ve- 
locities range between 200 and 1000 km s — 1 , from top to bottom with a 
step of 50 km s — 1 . 
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Figure 12. Diagnostic diagram of [O III](A 5007)/H/3 versus [N II](A 
6584)/Ha for shoc k+precursor model s and for five different abundance sets 
with n=l cm~ 3 by Allen et al. (2008). Each grid is labeled with the abun- 
dance set that was used, moving from left to right with increasing metallic- 
ity. Each grid comprises lines of constant magnetic parameter shown with 
thick lines and lines of constant shock velocity shown with thin lines. The 
shock velocities range between 200 and 1000 km s — 1 , from bottom to top 
with a step of 50 km s . 
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Figure 13. Venn diagrams for a) all detected SNRs in sample and b) for 
SNRs in NGC 2403. 
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Figure 14. Hct against the X-ray luminosity of the 16 optically selected, X- 
ray emitting SNRs. The dashed line indicates the 1:1 relation between the 
two luminosities. 
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Figure 15. X-ray luminosity against the [S II]/Ha ratio of the 16 optically 
selected, X-ray emitting SNRs. 
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Figure 16. Histograms of the SNR Ha luminosities in each galaxy of our 
sample. The peak at each histogram denotes the completeness limit of each 
galaxy. 
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Figure 17. Top: Number of photometric SNRs above the completeness limit 
of each galaxy against the integrated Ha luminosity of the host galaxy. 
Bottom: Number of photometric SNRs above the completeness limit of each 
galaxy against the radio luminosity. 



